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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Chuck Teeters (W4MEW), Jim Hanlon (W8KGI), Tom Marcellino 
(W3BYM), Gary Halverson (K6GLH), David Kuraner (K2DK), Bruce 
Vaughan (NR5Q), Larry Will (W3LW), Dave Gordon-Smith (G3UUR), 
Mike Bittner (W6MAB), D.S. “Jeep” Platt (K3HVG), Jeff Covelli (WA8SAJ), 
Joe Long (WA2EJT), Jim Riff (K7SC), David Ishmael (WA6VVL), George 
Misic (KE8RN) 


Editor’s Comments 


Bruce Vaughan, NR5Q 

Some people are born with natural talents. 
Musicians and singer/songwriters, although they 
regularly practice for many hours, seem to have a 
natural ability with music that his very hard for _ 
someone without such abilities to understand. ® 
Professional actors keep us entertained on stage, 
in the movies, and on television. For some other people, academics come easily and 
everyone else profits from their work in many areas. Writers, while it can be difficult 
work, spin tales that we all enjoy in print and elsewhere. 

Bruce Vaughan had a very rare talent. He could combine story telling with 
technical writing in a way that was totally unique. Not only in writing was he 
special, but each one of his radio projects was not just a panel and a chassis. He gave 
each one a custom, unique personality that was a product of his imagination and 
craftsmanship, as the photos in his ER articles and in his books tell. There are very 
few of us who are lucky to have a Bruce Vaughan radio creation. Joe Walsh 
(WB6ACV) has written a nice tribute to Bruce on page 2, and Joe was fortunate to 
have met Bruce and actually got a hands-on look at his secrets for building a NR5Q 
regenerative receiver. 

Thanks go to everyone who sent in their Heavy Metal Rally report and photos, 
it’s nice to know the event was as popular as ever. 

Tom Marcellino (W3BYM) has an article this month about restoring a very early 
Heath VIVM, and there are many great test equipment tips in his story. 

Vern Weiss (WA9IVLK) concludes the SX-25 article, and there is an incredible 
amount of unique information here that applies to nearly every pre-WWII 
Hallicrafters receiver, not just the SX-25. 

Mike Bohn (KG7TR) has finished the last piece of equipment for his totally 
homebrew SSB station, a linear amplifier. We've had quite a few amplifier articles 
in ER, but Mike’s circuit descriptions and techniques for optimizing the final tank 
circuits and his final testing procedures apply to any amplifier, something not seen 
in ham publications since the classic editions of Bill Orr’s Radio Handbook. 

73, Keep Those Filaments Lit! NODMS 
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Bruce Vaughan, NR5Q, SK 


By Joe Walsh, WBOACU 


Bruce Vaughan, NR5Q, passed on 
January 6, 2013, from complications due 
to a heart attack a week or so before. He 
was 90 years, 11 months old. 

I first became aware of Bruce when I 
read one of his ER articles about home- 
brewing. Bruce was one of the old-timers 
who built their own stations because 
there weren't any to buy yet. 

During a bad attack of eBay disease, I 
happened across an impressive-looking 
home-brew regenerative receiver, and 
recognized his call as the seller. To my 
surprise, | won the auction- without a 


serious bidding war and we exchanged 
emails from then on. The receiver is on 
page 11 of his book Surviving Technology. 

The radio arrived and I was completely 
amazed at it’s stability, sensitivity, quality 
of audio, and _ especially— the 
workmanship. I studied the circuitry and 
construction and had numerous questions 
about why he did things the way he did 
them. We talked on the phone a bunch. 

I learned a great deal. We became good 
friends, and eventually, I ended up visiting 
him and his wife Mary for 3 days— during 
which, he gave me a crash course in his 
shop on home-brew techniques. 


I even got him to an Eagles concert, 


Song, 


With the exception of the two Hallicrafters receivers at the lower left, all of these 
sets are homebrew classics, built by Bruce Vaughan over several years, and were 


some of his favorites. 


a 
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which he never stopped talking about. 
I have several of his regen sets— each 

one has it’s own personality, but if you 

fool with them a bit, they work flawlessly. 


member of the ER 
community. Read one of his books— you'll 


a wonderful 


see what I mean. 
It was an honor and a privilege to have 


Bruce was a national treasure, a great- known him. 


grand Elmer, a true Master builder, and 


Bruce was a graduate of Springdale 
High School, class of 1939 and enlisted 
in the Air Corps in 1942. He served 
with the 9th Air Force, 440 Troop 
Carrier Command in the European 
Theatre of Operations during 1944 and 
1945. He was awarded the Bronze Star, 
the Air Medal with Oak Leaf Cluster, 
and seven Battle Stars. He married Mary 
Frances Maestrion December 15, 1947. 

In 1946 he opened Bruce’s Radio and TV. Bruce pioneered television sales and 
installations in Arkansas, selling the first television to be retailed in Arkansas. 


In the early 1970s, he and his wife, Mary, opened Image One Studio, which they 
operated as an art gallery, frame shop, and studio until they retired in the mid 1980s. 

Bruce had many interests, including photography, amateur radio, and writing. He 
was the first photographer in Arkansas to be elected a Fellow of the Photographic 
Society of America. He exhibited pictorial photographs throughout the world, 
winning many honors. He was in demand as a speaker and judge for international 
salons. He presented programs to countless regional and national photographic 
conventions and judged international exhibitions. 

Over a period of years, he collected and restored a vast collection of photographic 
equipment and images. A number of Bruce’s photographs reside in permanent 
collections throughout the world. In 1993 the Photographic Society of India 
requested that Bruce prepare a paper on pictorialism and mount an exhibit of 12 
silver prints to be presented at the Centennial celebration of Pictorial Photographers 
in New Delhi. 

Bruce wrote technical articles and fiction aimed at specific publications, such as 
Electric Radio, PSA Journal, QST, CQ, Modern Electronics, and other magazines. He 
has had over a hundred articles published, one of which won an award as the best 
story of the year. He has written five books, Surviving Technology, Growing Up Rich 
Though Dirt Poor, 23 Skidoo, Emma We Love You, and Shiloh Reflections. 

He was first licensed in 1938. During his entire ham career he preferred CW as he 
felt that code was a disappearing art form. Bruce built and restored a large number 
of radios and historical radio items and many are housed in private collections and 
museums. 


ER 
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While all of the signals from the 
December 2012 KD@HG Heavy Metal 
rally have faded away into the ether, 
destined for unknown regions, the fun 
AMers had with the true-fidelity mode 
will be remembered for a long time. 

Conditions in some parts of the country 
were quite good, while other locations it 
was rather poor. 

The Heavy Metal Rally wasn’t a contest 
this year and there are no winners to 
report, but here are some comments that 
came in along with some photos. 


From Rob Atkinson, K5UJ: 

“... heard you were looking for reports 
from the Bill Kleronomos Heavy Metal 
Rally. I operated on 160M because 75M 
seemed to be a sea of heterodynes in the 
usual AM places. So I went to 1885 ke 
and put out a CQ. Worked W9AD, 
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KD8CVY, and W4NEQ, Chris, on his 
new Gates BCIG, Harry W@LS and 
WB4TNK who was too weak, for me to 
be able to copy and work. The big heavy 
metal rigs were S9 to 10 over here. I was 
on there probably too early for the band, 
from around 7:30 to 9:30 local time the 
Saturday night of the Rally, at which 
point I hung it up and went to bed. What 
pleased me most was finding out later 
that Todd KAIKAQ in N.C. reported 
hearing me on a receiver he has set up 
indoors with a whip antenna. Down 5 or 
10 kc I heard WO@VMC and there was a 
weak QSO up on 1890 too. I was glad 
there was some 160 activity this time—a 
couple years ago I called CQ there for 
about an hour and didn’t work anyone as 
all the activity seemed to be on 75 and 
up. I thought that was a bit strange 
because to me, if any band is going to 
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have heavy metal rigs on it, I'd expect it 
to be 160M. 

At this time I do not really have any 
kind of genuine “heavy metal” rig on the 
air but I hope to by the time of the next 
rally. I have a couple of rigs I want to get 
started on this year, one of them an 
Eldico TR-1. Itis not really heavy enough, 
but it is interesting—a dual open chassis 
kit rig sold in 1948 or 1949 with a swing 
link output, 813 modulated by 811As, 
ART-13 mod transformer and 866A 


power supply. 
Pa Roves UJ; St. Charles IL 


From Charles Ahlgren, KW6G: 

“,..1 do not as yet have any AM 
equipment, but am in the market for 
something on the order of a Viking 
Ranger or Valiant and an NC-300 
receiver....Until then, I suppose when it 


te 
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comes to AM I am but a SWL. I noticed 
your writeup about the Heavy Metal Rally 
in ER, so I thought I would listen in....1 
just got done erecting a Hy Tower vertical 
and wanted to try and see what it would 


do listening on 75-meters as I have never 
had much of an antenna for that band...I 
heard the following stations: WJ6W, 


Mike Wells (W@FD), from his home in Gunnison, CO, worked Johnson Desk t 
Johnson Desk with W5CZ in Indian Hills, CO! 
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K6SXD, NY60O, WQ6lIl, WAGIPZ, 
W6TJK, KGFMB, NI6Q, W7GQE, 
W7MBR, and WA3QGD. All these guys 
were 5-9 to 5-9 + 10dB with excellent 
audio...1 was quite happy with the 
performance of my antenna as I could 
copy two conversations at once because 
stations were on top of each other on 
3870 +/-. 

I also tuned down to 160 meters and 
copied KOSKD, W6MIT, and WBOVMI. 

With all that activity just here on the 
west coast, I believe that your HMR 
venue is still alive and well. 

Maybe in a couple years, I will connect 
with some gear and give ita try myself...It 
sure was fun to listen to those who 
participated.” 

73, de KW6G 


From John Thuren, AAST: 

“Hi Ray, 
Results, 7PM CST to 8:30PM CST, 29 
Dec. 2012. No amateur AM stations 
found on 40M. 80M active. Mostly on 
3890. Contacted: 
KBSMD, Roy, AR. 9+15 
KBOPPQ, Cary, KS. 
9+5 
NSS E Larry. ee 
W5TMG, Tracy, TX. 
9+20 
KE5Q, James, TX. Ran | 
a GK-500, 9+10 : 
Strongest WS5STMG | 
from Plano, Tx. 
Longest Distance, 
KB@PPQ from Kansas 
City. I ran my GK500- 
A at 350 watts carrier, 
90% modulation, 
Receiver Drake R-4C. 
Antenna 2-element 
vertical phased array. 
Comment: Since there 
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was no logging, I had to beg stations for 
their equipment. 
Not satisfactory, In my opinion better to 
require some sort of logging. 

73, Best Wishes for 2013, John, AAST” 


From Joe Fell, W3GMS: 

“Hi Ray, 

I just wanted to let you know what a 
great time I had operating on the 
KD@HG Heavy Metal Rally. Operation 
for me started on 3.885 and in short 
order there were many stations breaking 
in. In fact, so many stations were breaking 
in that it got completely out of control. 
Fortunately Jack, W9GT, who was 
centrally located, was able to hear better 
than me since I am here on the East 
Coast. With Jack holding court, I scurried 
up to 1.890 where life was very peaceful! 

Not running the Gates 250C1 BC rig 
this year, but instead was using the station 
in the picture attached. The W3AOA 
call sign shown in the picture is a good 
friend of mine that became an SK at age 
98. Station this year was my highly 
modified Ranger driving a pair of 3- © 
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Joe Fell’s W3GMS “Studio B” 
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500Zs producing 350 watts into my 260- 
foot antenna center-fed with open-wire 
line. You can see from the picture that I 
am an audio nut! 

73, Joe, W3GMS 


From Chris Scott, W4NEQ, Bowling 
Green, KY: 

“...This was my first year with the 
freshly restored Gates BC-1G, and I 
worked a dozen or so stations throughout 
the Midwest on 160 meters. Many were 
other converted AM _ broadcast 
transmitters. I understand 80 meters was 
pretty popular that night! I’m now in the 
process of turning it into a ‘dual-band’ 


»” 


rig. 


From Steve Joachim, KL7OF: 


“Hello Ray.. Thanks for sponsoring the 
Electric Radio #285 


Chris Scott, W4NEQ, and his BC-1G 


KD@HG Heavy Metal Rally.. I had a 
good time and met a personal goal of 
getting all 7 of my heavy metal 
transmitters on the air for the event. 

“I started in the 
morning of Dec. 29th 
and worked some 
stations on 1885 inAZ 
with W7ISJ, Joe, 
sounding good on his 
Valiant and end fed 
half-wave from 
Tucson. Then to 75 
meters and_ the 
morning Colorado 
group on 3875 with 
K@OJ presiding...I 
worked around 10 
stations on 14.286 
frome NWO) ato. (CA 


during the afternoon 


hours and then got on 


With ethe sPaenic 
Northwest group on 
S88 eerahad Geo 


K7RLD and W7BNZ 
were the channel 
masters from WA state. 
Evening found me on 
1945 with a west coast 
group and it was great 


to hear WB6VMI, Robert, on his GPT- 
750. I ended the day on 3885 


with several 


pee, 


: 


KL7OF 
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stations including WOVMC, Robert. 

“The transmitters I used were RCA 
BTA-1S on 160 meters, HB P-P 100THs 
x 813s on 20 meters, Collins 300J-2 on 
75 meters, Gates BCIG on 160 meters, 
HB 813s x 813s.0n,75 meters; HB;P-P 
250THs x 813s on 40 meters..AN-FRT 
39 Navy transmitter on 75 and 160 
meters. 

“I enjoyed hearing a lot of different 
AM transmitters during the event. 
Everything from homebrew, military, and 
broadcast machines to HB class E and of 
course some good sounding Flex and K3 
types .. | made 39 contacts in 14 states 
and logged 40 other stations heard but 
not worked...Sure missed not working 
Bill, KD@HG this year...Those 304s 
really strapped... Thanks again...Steve 


Mont 


e Mueller (W7GVJ) visited Jay Spivack (W7PJS) for HMR. They were 


Joachim, KL7OF, Tumtum, WA.” 


Prom Mike Wells, WOFD: 

“...Only 17 stations in my log, seemed 
like more but was a busy night and a 
great time. My log is: 

“W5CZ Rod (The Big Signal On The 
Bands), W7HB, Bill, WOTHW, Mike, 
WJoW, Dave, KOGLH, Gary, KORAR, 
Bob, NODMS, Ray, W6OZI, Bob, 
KVGO, Steve, KFOXO, Norb, W6TFJ, 
Shawn, W6TJA, Dave, K6KBE, Mel, 
NI6Q, Brian, NA7RH, Bob, KORZ , Bill, 
and KE7TRP, Clarke. 

73, Mike” 


From Dave Jennings, WJ6W 
Worldly, 
I participated for about three hours 


. 


I 


running Jay’s TMC station, a GPT-750 and GPR-90X, here showing Monte as the 
copilot. Jay is busy looking for unexpected sparks! 
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and make a number of 
contacts, including 
one with you! 

I was running my 
Collins 20V-2 and 
receiving on my SP- 
600. In the audio chain 
was an RCA 77DX 
microphone through a 
Collins 212E-1, nine 
channel audio mixer. 
Antenna is an inverted- 
V. 

The most interesting 
to me was with 
KC6YSO, Dave, who 
was running a 1936 


RCA ACT-200 


transmitter. It is a made-for-Amateur 
transmitter. I didn’t know RCA even 
made any Amateur transmitters. It was a 
real treat! 

Others worked: 

K@ARA, K6GLH, KGJSI, KGKBE, 
KGRAR, K6SXD, K7YOO, KE7TBB, 
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Gary’s neighbor, Mel Farrer (K6KBE), had his Bauer 
going the same night. 


KF6SYD, KI6TDW, NODMS, No6Yw, 
N7EAA, NY6L, W@MFD, W5CZ, 
W6OZI, WORXK, W6OTHW, WOTYJK, 
W7HB, WAGIPZ, WQO6I. 

It was an enjoyable time as usual and I 
look forward to next year. 


73, Dave Jennings, WJ6W ER 
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Restoring a Heathkit VITVM, Model V1 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 


w3bym@logonbasic.com 


Much has been written about the Heath 
Company and the numerous products 
they produced. The V1 was the earliest 
VTVM the company produced in the 
1947-48 period and it sold in kit form 
for $24.50. Although the V1 was the 
first” » ViVMieeaeh ey 
produced, it wasn’t the 
first eplece: sotee eso 
equipment they sold. 
The 5-inch oscilloscope 
took that honor and sold 
foro 0) 

Starting out in the 
electronics hobby in the 
early ‘50s, Lalways envied 
others who had the 
resources to own 
Heathkit gear, be it test 
equipmentor the famous 
AT-1 transmitter. As 
hams advance through 
this hobby, we often look 


back in time and some 


Figure 1: This is the as- 
received VIVM. The 
panel looks like it’s in 
good condition, as are 
the original acorn and 
pointer knobs. Most of 
the panel wear is around 
the mounting holes. 
The plastic meter face 
shows no cracks—but 
shows some surface 
scratches. 
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try to find equipment like they owned in 
their first stations. For me, it is test 
equipment first and then transmitters 
and receivers. 

The early V1 incorporated functions 
and ranges that have stood for many 
years with vacuum tube voltmeters. This 
VTVM uses a balanced-bridge circuit 
with 11-Meg ohm input impedance. The 
scales are linear with ohm meter readings 


from 0.1 to 1 billion ohms. AC and DC 
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ranges are 0 to 3, 30, 100, 300, and 1000 
volts. This model also has a decibel scale. 
I’m still looking for that elusive 1 billion 
ohm resistor! 

So, for a very long time I’ve been 
searching for the somewhat rare model 
V1 VIVM. My only requirement was 
the instrument must have a decent front 
panel because there would be no way to 
recreate that look. Recently such a unit 
appeared on eBay. It was advertized as 
untested, which didn’t surprise me in the 


HiNTOM WeLbO Bocm 


Figure 2: The completely restored VITVM is now in like- 


least, but it had a reasonably good looking 
panel. The seller also had “make an offer” 
listed. So that’s what I did and it was 
rejected. He made a counter offer that I 
rejected. I submitted a second offer, which 
was accepted, with shipping included. 

I had just two worries with my newly 
purchased item. If the meter and power 
transformer were functional, then I hada 
very good chance to restore this 
instrument. The VTVM was received in 
short order and the packing was extremely 
poorgin alireic> thin 
cardboard box was 
crushed on one side. 
But, thankfully the 
VTVM survived the 
trip with no additional 
case dents or meter 
breakage. 

Included with the 
meter were the original 
test probes and a power 
cord with more copper 
showing than rubber. 
The “zip” in the cord 
had long gone! The 
cord was original also. 
As you can see in the 
“before” photo, the 
front panel was held in 
place with two large 
non-stock screws. The 
screws weren't really 
holding anything 
together. I quickly 
opened the cabinet for 
a first look at what I 
had purchased. 

I immediately saw a 
modification attached 
to the rear of the 
cabinet. Somewhere in 


SS 


new condition. Notice the M used inthe Rx 10M ohmmeter ‘his VI'VM’s past the 


position. The M was used instead of K in the early days. 
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owner couldn’t find the 
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Figure 3: The Philco electronic battery 
was made in Philadelphia, PA. The 
part number is P920, Size D, and it 
sold for 25 cents. 


proper 3-volt battery required for the 
ohmmeter function. Attached to the back 
wall were two Philco D cells in a much 
corroded holder. It’s been many years 
since I last saw a D cell manufactured by 
Philco. This holder was connected to the 
main chassis with two very bright yellow 
insulated wires using jury rigged 
connections to the main chassis. 

The next surprise was a large brown 
waxy cylinder, with wires protruding from 
both ends, lying in the bottom of the 
case. This object had no identification 
marks. After some brief circuit tracing, I 
determined this object had to be the 
input capacitor for the AC function. 
According to the parts list (page 8), it 
should be a .01-pF capacitor rated for 
1000 VDC. A simple measurement on 
my capacitor checker and high pot tester, 
ER #251, April 2010, verified this was 
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indeed the input capacitor. 

To begin the restoration, I had to satisfy 
myself that both the panel meter and 
power transformer were functioning. But 
the first operation was the removal of the 
power cord and the stock, unusable 
probes. These, along with their wires, 
were deposited into file 13. The meter 
was disconnected and removed from the 
panel. Using my panel meter analyzer, 
ER #221, October 2007, the meter tested 
well with a full scale reading of 500 pA. 
The needle had a tendency to stick at 
both ends of the scale. A minor 
adjustment of the stops cured that 
problem. 

Not knowing the condition of the stock 
filter capacitor, the power transformer 
was tested by first removing the 6X5 
rectifier . There was no pilot lamp in the 
socket, but by looking at the filaments in 
the 6SN7, I could determine the integrity 
of the 6-volt winding. A voltmeter was 
used to measure the high voltage AC on 
the red secondary wires. Both the filament 
winding and high voltage windings were 


good, so now | could move forward with 


the total restoration. 

Next on the list was to measure all the 
passive parts, i.e., resistors and capacitors. 
This VIT'VM uses several very small-in- 
diameter carbon resistors, probably “% 
watt. They are even smaller than the 
half-watt size we all are familiar with 
today. There are also many precision 
resistors but I’m not sure if they are 
carbon or wire-wound types. Much to 
my surprise, all the resistors measured 
within tolerance, as did the mica 
capacitor. 

The stock power supply filter was 
disconnected and measured 10 pF. The 
parts list called out a 12-pF, 150-volt 
unit and the stock capacitor was labeled 
with these values. Hoping to reform this 
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Figure 4: The panel and meter were removed from the main chassis for cleaning 


and meter testing. The switch shafts were oiled and all the original hardware was 


cleaned and reused. 
stock capacitor, I applied a low voltage of 
25 volts. Over the next 30 minutes the 
applied voltage was gradually increased 
to the rated 150 volts, at which time the 
leakage was measured. Again, much to 
my surprise, the stock capacitor reformed 
and had acceptable leakage current. 
The next step was to correct some very 
sloppy wiring. This wiring appeared to 
be there from day one, since the wire type 
was original. Several wires were brought 
around the sharp edge of the center 
chassis, exposing them to abrasion when 
the front panel was inserted into the 
cabinet. In one place, black tape was used 
to avoid the problem instead of correcting 
the wire routing. 
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The center chassis has only one pass- 
through grommet. There is ample space 
in this grommet to pass additional wires. 
So the fix was to reroute the four 
misplaced wires through the center 
grommet. My copy manual didn’t have 
the step-by-step check-off with pictorials 
that Heathkit used in later years. It did 
contain a single pictorial page showing 
component mounting to the various 
switch decks. Therefore, I determined 
the best path for the wires. 

With this much of the restoration 
completed I was very anxious to test the 
VTVM on both the DC and AC 
functions. 

The unit was powered up on the Variac 


February 2013 13 


ohmmeter function. The stock filter capacitor is positioned in the center. The add- 
on kit for the DC-— function is to the right of the capacitor. 
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Figure 6: This diagram is dated May 13, 1948. The part identifications were very 
different than conventional IDs of today. Parts of the same value had the same ID. 


Notice the battery symbol is backwards by today’s conventions but the + sign is 
correct. 


and a D cell was used to test the DC —_ and DC-~ positions were tested. The DC- 
functions. All positions of the input readings were much lower than the DC+ 
attenuator responded. Both the DC+ __ readings. Incidentally, when you ordered 
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PCS. 
STOCK PER 

NO. KIT DESCRIPTION 

V1i0 1 18 Megohm 14 Watt Resistor 

Vii 1 200,000 Ohm 14 W Res. 

V12. 1 9 Megohm 1 W Prec. Res. 

Vi3 1 «695,000 Ohm 1 W Prec. Res. 

V14_—s.1_—s:197,000 Ohm 12 W Prec. Res. 

V15 1 69,000 Ohm 12 W. Prec. Res. 

V16 1 29,500 Ohm 12 W Prec. Res. 

V17 1 9.4 Ohm 1 W 5% Resistor 

V18 1 990 Ohm 12 W Prec. Res. 

Vi9 1 8,900 Ohm 12 W. Prec. Res. 

V20 = 89,000 Ohm 12 W. Prec. Res. 

V21 1 9.8 Megohm 1 W Prec. Res. 

V22 1 20,000 Ohm 12 W Res. 

V23 1 15,000 Ohm 12 W Res. 

V24 2 5,000 to 10,000 Ohm Potentiometer 
AC and DC Calibrate 

V25 2 5,000 Ohm Potentiometer Ohms 
Adjust and Zero Adjust 

O18 2 2,000 Ohm 12 W Res. 

O11 1 10,000 Ohm 17 W Res. 

VS56 1 1 Megohm 14 W Res. 

O10 2 3.3 Megohm 1/2 W Res. 

K10 1 2,700 Ohm 1/2 W Res. 

024 1 .01 MFD 1000 Volt Tubular 
Condenser 

V26 1 .003 MFD Mica Condenser 

V27 1 12 MFD 150 Volt Electrolytic 
Condenser 

V28 1 5 Pole 4 Position Rotary Switch 
(B119238) 

V29 «1 «2 Pole 5 Position Rotary Switch 

094 1 SPST Slide Switch 

O34 4 Rubber Feet (#716) 

G44 1 6S5N7 Tube 

V30 1 6X5 Tube 

V31 1 6H6 Tube 

V32 1 T1 Power Transformer (P121) 

V33 1 Battery 3 Volt 

V34 1 Flashlight Cell 

V35 1 Battery Maunting Strap 

079 1 Handle (25374) 

078 1 Line Cord 

V36 1 Black Banana Jack (Common Post) 


PCS. 
STOCK PER 
NO. KIT DESCRIPTION 

V37 +1 Red Banana Jack (AC-Ohm Post) 
V38 2 5/6” Fiber Shoulder Washers (#630) 
$22 2 6-32x 4 Nuts 

K17 1 Phone Jack (DC Post) 

v39 1 Black Banana Plug 

v40 1 Red Banana Plug 

v4 1 Phone Plug (PL55) 

V42 1 Red Test Prod 

V43 1 Black Test Prod 

V44 1 Alligator Clip 

V45 1 Length Black Test Lead Wire 
Vi6 1 Length Red Test Lead Wire 
V47 1 Length Shielded Test Lead Wire 
V48 2 Acorn Knobs (#2500) 

051 2 Pointer Knobs (#2300) 

Vv49 1 500 Micro Ampere Meter 

O39 i Pilot Bulb (T-47) 

040 1 Pilot Light Nut (#27) 

O41 1 Pilot Light Bushing (#28) 

042 1 Pilot Light Jewell (#25) 

052 1 Pilot Light Socket (620) 

054 3 Octal Sockets 

043 3 Octal Socket Rings 

035 3 38" Rubber Grommet (i905) 
O38 1 Single Terminal Strip (#835) 
VSO ~=1- ~—Roll Hookup Wire 10 feet 

O33D 10 #6-Y8" Self Tapping Mctal Screws 
030 2 10-24 Handle Screws 

O31 6 46-32 3/8 Machine Screws 

032 4 46-32 Nuts 

O37 4 Soldering Lugs 

033 5 Potentiometer Nuts (#737) 

O28 5 38" Nickel Washers (#741) 
O33C 4 Lock Washers (#1220) 

v5l 1 Panel 

v52 1 Chassis 

V5S3 1 Cabinet 

083 1 Introductory Sheet (F.O.) 

V54 1 Set of Instructions and Parts Lists 
V58 1 Schematic 

vV59 1 Pictorial 

V61 1 Panel Photo Print 

V62 1 Chassis Photo Print 


Table 1: The parts list shows the usage of various letters followed by a number for 
each part. The id conventions were clearly different when compared to present day 


id conventions. 


the kit for $24.50, a D cell was included 
for calibration purposes. 

The preceding tests were prior to any 
calibration, so that was the next order- 
of-business. The manual states that the 
DC-— readings will be in error due to the 
tube operating on a different portion of 
the curve. It further states that since the 
VTVM will be used mostly in the DC+ 
position it wasn’t a primary concern. 
But, to correct the error they offered a kit 


16 Electric Radio #285 


for $1.50. It consisted of a 10-Meg pot 
with a mounting bracket. Fortunately, 
this VIT'VM contains the kit. 

Both DC functions were quickly 
calibrated with the two internal pots. For 
the AC calibration I used the secondary 
of a 6-volt filament transformer and had 
no problem calibrating with the single 
internal pot. 

Now cleaning began. The switch 
contact cleaning should have been done 
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prior to the calibrations, but in the heat 
of battle things sometimes falls out of 
sequence. I used Silver Dip™ with Q- 
tips® followed by water and Q-tips® to 
remove all gunk from the metal contact 
switch surfaces. These steps were followed 
by compressed air drying. To make 
certain the calibration didn’t shift I 
performed these again, but no changes 
were observed. 

As shown in the “before” photo, the 
front panel and cabinet needed a through 
cleaning. Although only the top of the 
cabinet is visible, the entire cabinet, both 
inside and out, required a good scrubbing. 

The panel was removed and it, along 
with the cabinet, was cleaned with warm 
soap and water...several times. The front 
panel was further cleaned with a mild 
abrasive—auto rubbing compound with a 
very wet cloth. This was the old fashion 
compound in paste form in a green 
container. They also make a compound 
in a red container, which would be too 
harsh. The final operation was to apply 
several coats of auto paste wax to the 
panel. 

This V1 still had the original knobs, 
both acorn and pointer types. They were 
cleaned using a tooth brush with soap 
and water. The 500-yA panel meter’s 
front plastic cover was given the same 
cleaning treatment as the front panel, 
minus the wax coating. The compound 
removed most of the scratches resulting 
in a like-new appearance. 

The exact 3 volt battery used for the 
ohmmeter function is no longer available. 
A single 3-volt C-cell size is available 
from eBay, but I chose a more inexpensive 
route. The stock battery clip will hold 
two 1.5 volt C- cells and works great 
when the two are wired in series. 

The Heath engineers of the early ‘50s 


had there own idea about part 
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identifications. Looking at the parts list, 
you can see they deviated from present 
conventions. Most of the parts were 
labeled with a V, O, K or S, followed by 
a number. Viewing the circuit drawing 
you will see that parts with the same 
value were labeled with the same letter 
and number. The one “S” identifier 
wasn't a switch, but 6-32 hardware. One 
additional fact was the direction of the 
battery symbol. Using present convention 
it’s backwards, but the more important 
thing is the + is correctly placed. 

New probes were made with a 1-Meg 
resistor installed in the DC probe. The 
power cord was replaced with similar 
brown zip cord and original style AC 
plug. Six new machine screws were used 
for the front panel. The original holes in 
the cabinet were various sizes due to the 
many sheet metal screws used in the past. 
The machine screws threaded OK into 
the very thin cabinet. Both the panel and 
cabinet are .030" aluminum and dent 
very easily. 

Looking at the front panel you will see 
another non-convention. The ohmmeter 
position for 10k-ohms is marked “R 10 
M.” The circuit diagram reflects this 
same nomenclature. The letter “M” was 
used for “k” back in the day. 

Now that the V1 has been procured 
and restored | will again start the hunt 
for the elusive and somewhat rare V2 and 
V3 models. Beyond the V3, the later V4 
and above model numbers seem more 


plentiful. 
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The Hallicrafters SX-25 Super Defiant Receiver, 
‘That Mule, Old Rivers, and Me, Part 2 


By Vern Weiss WPEIGHF/WA9IVLK 
PO Box 85 
Woodruff, WI 54568 


The Octal Socket 

A weekend crash-course newbie may 
query, “What's a radio with so many 
screw-type terminal strips on the back 
need with an octal socket? A digital 
readout accessory? H-m-m, perhaps they 
DID establish the ‘Communicator’ class 
license after all!” 

It’s easier to explain the octal socket by 
asking how many of you are running 
your homes on DC power? 

... That’s what I thought. 

The purpose of the octal plug and 
socket is only to bypass the AC power 
transformer, and to supply the filament 
and B+ circuits with DC. 

If you're experiencing troubles with 
your SX-25 power supply it is a good 
place to check to make sure the two 
jumpers on the octal plug are intact. 

The “X” in SX-25 

Hallicrafters used “SX” to designate 
receivers with crystal filters as opposed to 
“S-"for those that didn’t. While there is 
no such thing as a “S-25” manufactured 
without a crystal filter, ?ve worked on 
several that, for all the good the crystal 
filter was doing, might as well have been 
DL ae 

The 455-ke crystal provides a very 
high-Q coupling between the detector 
stage and the Ist-IF stage. The sharpness 
of the selectivity provided by the 455-kc 
crystal is adjustable with a 1.5 to 20 pF 
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trimmer capacitor (C22) they call “TXS.” 
It is not uncommon for the 455-ke crystal 
to oscillate somewhere else, more typically 
lower, and here is where the “X” in “SX- 
25” can evaporate. I’ve found crystals 
oscillating anywhere from 400 kc to 500 
kc, and also not oscillating at all. 
Generally, they have drifted only 5 to 15 
ke away but it is worthwhile to check it 
out. My quickie-check is described earlier 
in this article. 

However, a word of caution here: If 
you discover your crystal resonance is 
way off, it may pose a problem during 
alignment because alignment is done in 
one of the crystal positions, which may 
skew your results. Although the IF has a 
certain amount of wiggle room, it is not 
designed for wayfaring spots in the radio 
spectrum. A healthy IF can be aligned 
about 20 kc each side of 455 kc. Even 
then, the design tracking may be adversely 
affected and the sensitivity might fall off. 
Should this dark, dark day come, consider 
replacing the crystal. 

The filtering scheme works well and 
was ahead of its time. On the switch, 
there are 5 selectivity positions and it 
doubles as the AVC on/off switch. I’ve 
measured the -G0 dB frequency response 
off of the 2nd detector stage for each 
position and here’s how it stacked up (for 
“XTAL” positions the first figure is with 
crystal phasing at widest setting and 
second figure is with crystal peaked to 
narrowest bandwidth): 

* Broad IF with AVC ON (no crystal) - 
16.2 ke, 
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¢ Sharp IF with AVC ON (no crystal) - 
Arike; 

¢ Phone XTAL with AVC ON (using the 
crystal) - 11.2 kc / 2.4 kc, 

¢ Sharp IF with AVC OFF (no crystal) - 
10.0 ke, 

* Phone XTAL with AVC OFF (using 
the crystal) - 9.8 kc / 7.4 kc, 

° CW XTAL with AVC OFF (using the 
crystal) - 2.1 kc / 1.3 kc. 

Of course, this too can vary with 
alignment, component parameters and 
from band-to-band. 

In CW, the AVC is typically switched 
off and the RF GAIN control becomes a 
de-facto “manually controlled AVC.” 
That RF GAIN control is the nemeses of 
those who have one fail because it is a 
10,000 ohm potentiometer with an on/ 
off switch oriented at the full-clockwise 
rotation of the pot (as viewed from the 
front). Obviously, these are not easy to 
find and there area lot of SX-25s running 
around out there with “backwards” RF 
GAIN controls. Their repairers gave up 
looking for an exact replacement. And 
what’s the purpose of the goofy switch at 
the “wrong” end of the pot? It’s so the 
operator will know when the S-meter 
light turns on that the meter is at its full 
reading. Otherwise, when the RF GAIN 
control is reduced it increases the bias, 
which increases the AVC action to reduce 
the signal—and it moves the S-meter 
toward the high end of the scale. 

The S-s-s-s-s-s-s Meter 

The S-meter (or in Hallicrafters’ 
parlance, “Carrier Level” meter) requires 
some of the same skill as handling snakes. 
Most importantly, beware of the S-meter 
terminals because this snake bites with 
full B+ voltage. (The same is true if you 
remove the meter and have it outside its 
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case, there is B+ voltage on the needle 
itself—so don’t finger the needle while 
power’s on.) The S-meter is a 0-5 mA 
movement, which ordinarily would be 
easy to replace, however, Hallicrafters’ 
evildoers felt that using a meter with a 
right-resting needle would better add 
anxiety to restoration attempts 75 years 
later. Having meters repaired has become 
painfully expensive. I got around this by 
finding a watchmaker who looks like 
Geppetto in Pinnochio to restore my 
meters. Anymore, real watchmakers are 
just about as rare as blacksmiths, but they 
still exist. I am not talking about some 
guy at the local jewelry store that replaces 
batteries and calls himself a “watch 
repairman.” I am referring to an 
experienced person who probably still 
displays his state license or diploma from 
a watchmaker school like Elgin or Bulova. 
Also, W7KSG repairs SX-25 S-meters, 
preferring contactim fat 
w7ksg@q.com. The “Meter Shop,” in 
Houston, Texas, 713-957-8586, also 
repairs them. I have no experience with 


email 


either of these shops because I like my 
local watchmaker-he looks like Geppetto 
in Pinnochio. 

There are two more potential problems 
with the S-meter. The meter’s electrical 
balance is accomplished with a 500-ohm 
potentiometer located on the rear apron. 
Every pot I have ever checked has been 
bad. Other than creating a carbon-like 
paste, squirting contact cleaner inside 
does little. Prying-off its back you will 
find an interesting-looking wire rheostat; 
brushing and compressed air is all it 
really needs. Anything you squirt in there 
will just pool on the bottom anyway. It is 
important to note that an ohmmeter 
check of the pot isn’t the only thing to 
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check. They’re also susceptible to 
developing leakage. Measure the 
resistance from the pins to the 
potentiometer’s metal case. Leakage, ora 
short to the case, will screw up not only 
the S-meter indication but also the AVC 
performance. In fact, check the center 
terminal to the case of the RF GAIN as 
wellas AF GAIN pots. They will similarly 
affect AVC, which pumps the grid bias 
up-and-down on the appropriate tubes, 
which ultimately varies the current 
through the plates of the diode section of 
the 6SQ7 (V6) 2nd detector/AVC/Ist 
stage audio tube, then shoots a 
corresponding amount of current down 
the line to the milliammeter we know as 
the S-meter (or “Carrier Level”). 5 mA 
will move the needle all the way to the 
left (“zero”) and the stronger the signal 
the less the current. For a full scale S- 
meter reading the current drops to around 
1.8 mA (at 330 VDC). 

Several meter issues occur repeatedly. 
One seems to be complete mechanical 
failure. This meter should never be tested 
with a VOM across its terminals. The 
VOM current can damage the delicate 
meter coil. (A digital VOM is OK). Very 
often, a sticking S-meter is the result of 
the pilot lamp being pushed too close to 
the meter card, warping it, and then the 
needle rubs. It’s a simple fix but, lordy 
lordy, if you remove the meter from its 
case keep it away from small metallic 
objects (i.e. steel wool whiskers, metallic 
shavings, wire cutoffs etc.). The magnet 
is strong and the only way to remove 
those things from it is with plastic or 
ceramic tweezers’ over a very long period 
of time. A broken spring or pivot problem 
is a job only for a qualified watch/meter 
repairman. 
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To safely test the meter, do this: 

1. Connect a 10-k potentiometer to 
one lead of a 300-ohm resistor and the + 
of a 1.5-volt battery to the 
resistor’s other lead. 


terminal 


2. Insert a VOM capable of measuring 
milliamperes to the wiper of the pot. 
3. Connect the VOM 


milliammeter lead to one of the SX-25’s 


other 


S-meter posts. 

4, Connect a wire from the other meter 
post to the negative terminal on the 1.5 
volt battery. 

If at any time you see either the S- 
meter or your VOM’s needle peg left, 
reverse the leads going to the battery. 

Very slowly rotate the pot, watching 
the increase in VOM current and the SX- 
25’s needle coming alive off the right- 
hand side of the meter face. 

When you reach 5 mA, your SX-25’s 
meter should be at the “zero” point on 
the far left side. If so, it’s a good meter. 

A sluggish or dead S-meter that 
otherwise is mechanically good can be 
caused by the cathode resistors on V1, 
V2 and V4. For instance, on “Old Rivers,” 
the 2nd-RF amplifier’s cathode resistor 
(R22), supposed to be 300-ohms, had 
drifted to 4100-ohms, causing the meter 
to hover on the right side’s upper 1/3 
range. 

With a stingy S-meter, check to make 
sure there is no leakage between the center 
terminal of the RF GAIN, AF GAIN and 
S-METER ADJUST potentiometers. 
Even high resistance leakage in the 
hundreds of thousands of ohms can suck 
enough juice to drop the current dribbling 
into your S-meter. Also check R6 (30- 
ohms), underneath the chassis, located 
between the power transformer and the 
80 rectifier tube. The higher its resistance, 
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the lower the current and the higher the 
meter indications (after rebalancing with 
pot R5). If you simply cannot find the 
source of your apathetic meter movement, 
try changing this resistor to 40 ohms and 
it should perk up. 

“Can I calibrate an SX-25’s S-meter to 
indicate meaningful signal strength,” you 
ask? It would be nice to set the S-meter so 
that “S9” would indicate 50 microvolts 
of signal. From a manufacturing 
standpoint, they strived for “S9” to reflect 
54 dB above the receiver’s noise floor 
with each S-unit representing a 6-dB 
increase. Radiotron Designer’s Handbook 
sums it up this way about multi-band 
receivers: “Calibration is arbitrary because 
the variation of receiver sensitivity across 
various bands...makes absolute 
calibration impossible.” 

That frisky duo-diode inside the 6SQ7 
2nd detector/AVC/1st audio tube plays a 
big part in S-meter action. If you can 
check the transconductance on the tube’s 
two diodes and they’re below 
approximately 1200 micromicromhos, 
the AVC action (and S-meter response) 
diminishes by about 75%. Above 1400 
micromicromhos, the tube puts out plenty 
of AVC horsepower. 

A VOM is normally useless when 
measuring AVC voltage whereasa VITVM 
or DVM doesn’t load down the AVC 
bus. 

If your S-meter is either AWOL or just 
plain DOA I refer you to Ben Booth’s 
article in the March 2007 Electric Radio 
#214, for converting regular “left resting” 
meters to work in your SX-25. Copies are 
available through the ER bookstore. 

Re-Capping 

Yes, it’s a good idea. Also, never run 

with scissors and eat your vegetables. 
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Can we move on? 

By now those paper capacitors are 
becoming problematic by current that 
has gnawed at them long enough, so get 
‘em outta there. In recapping the SX- 
25’s RF labyrinth you will discover swear 
words you didn’t know you knew. Save 
yourself headaches and buy an extra long 
pair of needle-nose pliers and magnifying 
lenses. Remove the tip from your 
soldering gun, replace it with a 
homemade tip of #10 AWG wire, 6 or 7 
inches long, remove the center steel cross- 
piece beneath the chassis and jump in! 

It is not uncommon to find the high 
value resistors have drifted appreciably 
from their ratings. Resistors over 100k- 
ohms tend to increase by a factor of 30 to 
150 percent. Some repair techs resist 
getting too surgical unless they’re 
experiencing anomalies; so replace them 
as you see fit. But be mindful of wattage 
ratings because some 2-watters are under- 
rated and really should have originally 
been 5-watters. 

Band switches can get as cruddy as 
those trucks that empty the airplanes’ 
johns out at the airport. The band switch 
is a multi-section wafer switch that lurks 
deep in the bowels of your SX-25. You 
can take that statement to mean it is very 
difficult to clean but that still doesn’t 
preclude it from acting up. 

My technique begins by cutting pencil 
erasers into wedges and then doing the 
best I can to remove the dark tarnish 
from metal surfaces. Then using fine 
emery paper to ever-so-carefully “sand” 
the surfaces of the contacts. Then the 
SX-25 goes on the road to the Citgo 
station where I use their free tire air to 
blow out all the “eraser boogers” and 
other flotsam in the band switch. Back 
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home, I get out the Q-tips® and alcohol; 
not the Shirley Temple stuff they sell at 
dollar stores (50% alcohol) but the real 
stuff (90%). Even better: Volkov...95% 
grain alcohol...illegal to buy in about a 
dozen states. Everclear used to be 95% 
but problems forced them to reduce their 
astringency. Though most of us will use 
either product asa solvent, both are found 
at liquor stores. I generally leave contact 
cleaner on the shelf because phenolic 
material is fragile, old, and I fear my SX- 
25 may be nearing the end of its warranty. 
I know some of you are coughing up your 
own spittle in gales of knee-slapping 
laughter at my ludicrous process using 
the eraser. But it’s me and it fits. 
‘da BFO 

My first 5 years with “Old Rivers” was 
happily spent SWLing. I was learning 
the code ostensibly to, one day, become 
a ham. But at the rate of one letter-per- 
year I'd be out of college by the time I 
learned the alphabet. In those days, a guy 
with a short wave receiver had no need of 
a BFO. Yeah, there were a lot of SSB 
hams quacking away, but utilities, SW 
broadcast, and plenty of hams with 8-kc 
wide AM signals existed. I didn’t realize 
I was missing anything with a non- 
functional BFO. It wasn’t until I became 
WNOVLK, called CQ, and realized it 
was very hard to copy “puh-pff-pff pff- 
puh pff-pff-pff-pff-puh” for CW. 
Repairing a BFO on an SX-25 was way 
beyond my abilities then. But, we proud 
tenderfoot newbies were restricted to 
crystal operation anyway, which meant if 
I left my Eico 720 in the “TUNE” 
position, it would toss out enough back- 
wave radiation to give me a beat note. 
Voila! So I merrily built my code speed 
from 5 to 13 WPM over the next 7 
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months by leaving the poor ol’ Eico in 
“Tune” all the time. 

The 6J5 puts out a strong and very 
stable BFO signal. What? Your BFO is 
unstable? I'll venture a guess as to why: 
the can-like shield around the BFO coil 
is loose, the coil itself is flaky or the so- 
called twisted wire “coupling” to the 2nd 
detector tube is wonky. First things first... 

That can that surrounds the BFO pitch 
control knob doesn’t fit very tightly 
around the shaft of the knob. So start by 
soldering it to the chassis after cleaning it 
to make good electrical chassis contact. 

The coil inside the can is subject to all 
sorts of abuse from user-induced fondling. 
Remove the knob, shaft, can and coil and 
resolder everything. Then, crimp the 
solder lugs tight to the coil form; maybe 
daub some Q-dope to help them stay in 
place. They tend to wobble all over the 
place as you turn the knob. 

Lastly, when the engineers approached 
Bill about getting a pay bonus from 
cutting the extra Band 1 RF coil out, he 
said no. So they said, “OK, how ‘bout a 
$500/year raise if we save the cost of a 
capacitor and just twist two wires 
together?” Bill jumped up and shouted, 
“THAT’S BRILLIANT! You all get a 
bonus of $2,” but maybe they didn’t and 
Bill used their $2 bonus to play the horses. 

There is a cloth-covered No. 18 wire 
that runs between the plates (pins 4 & 5) 
of the 6SQ7 (second detector/AVC/Ist 
stage audio) tube and the inboard solder 
lug on the rear of the BFO coil jutting 
out of the pitch control can. Remove that 
wire and replace it with 13-pf worth of 
capacitance. Actually, a 15-pf capacitor 
will work just fine. 

Ah, now see there? Wasn’t that easy? 
You can now switch your Eico 720 back 
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to “Standby.” 
The SX-25 and “SX-25A” 

If you just tuned in and are incredulous 
about my reference to an “SX-25A,” 
you re way too easy! The early SX-25 had 
an additional RF coil for Band 1; the 
later SX-25 didn’t. So when you are 
looking at the coils under the receiver 
and find an open coil spot on the second 
bank of coils from the rear, toward the 
outside, you have an “SX-25A,” perhaps 
we should call it the “new” or “post- 
dubya dubya two” version (it’s probably 
only 69 years old versus the 73 year old 
“old” version). In the SX-25A the antenna 
coil goes straight through and connects 
to the single RF coil, whereas in the “old/ 
pre-war’ SX-25, the antenna coil is 
coupled to one RF coil, which feeds a 
second RF coil. I have never seen a 
schematic for the SX-25 showing the 
second Band-1 coil. Whether it’s Rider, 
Beitman, Supreme, Sams, or the original 
Hallicrafters-issued manual, they all show 
a single RF coil on Band 1. 

After restoring both versions I am hard- 
pressed to observe any improvement in 
performance on Band 1 with the 2nd RF 
coil. This is likely why engineers saved 
the cost of that extra coil even though 
they couldn’t talk Bill even into a bonus 
or maybe even buying them a hot plate 
for the lunch room. 

The “SEND/RECEIVE?” toggle switch 
on the front panel provided me with the 
necessary prop, which allowed me to 
pretend I was a ham before I actually 
became one. I would listen to guys on 75 
meters and when they’d turn it over to 
the other station for his transmission; I’d 
throw the switch to “SEND” and start 
talking into a block of wood with zip 
cord stapled to it to emulate a hand mike. 
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What a goof ball I was. 

However, other than enhancing my 
World of Make Believe, the real purpose 
of that switch is to remove B+ voltage 
from the tube plates during transmit 
periods. Beware, however, because when 
the switch is in the “SEND” position 
there is almost 400 VDC on the “EXT 
SWITCH” terminal strip on the rear. 

6F6 - The “F” is for Fahrenheit 

The 6F6 is a remarkable power pentode 
developed in 1935 by either RCA or GE; 
the argument rages on. The surface 
temperature of its envelope can reach 
280 degrees Centipede which is 536 
degrees Fahrvergnugen. Even as a young 
kid I knew its lift-up lid got mighty hot. 
Then one day I opened the lid, touched 
those 6F6s and understood why. 

The 6F6 is well acknowledged as a hot 
tube. The RCA tube manual states the 
plate dissipation is 11 watts. If you plug 
all the numbers into Ohm’s law (Ep, Eg, 
Ek, Ip, Ig, Ik, etc.), each tube creates 13 
watts of power that has to go somewhere. 
But Wait! We've got two of them! This is 
analogous to a 25-watt light bulb. Do we 
have any HE-men out there who can 
grab even one of those 1950’s era 
Christmas tree bulbs (which were 7 watts) 
for any length of time? 

There are some considerations to help 
minimize the heat. Reduced or, if you 
also hear distortion, positive grid bias 
can be a factor. Check those 0.05-pf 
coupling capacitors (C36, C38). If bad 
or leaky they could be helping roast those 
6F6s. 

Make sure you've got the proper voltage 
to the plates. Low plate voltage will cause 
the screen to draw excessive current. 

Check the cathode resistor (R36) 350 
ohms. Value? Open? It might not hurt to 
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SX-25 VOLTAGE & RESISTANCE MEASUREMENTS 


Voltage measurements made with RCA VOLTOHMYST WV-98C VTVM - Resistance measurements made with Fluke 80248 DVM 
A 20,000 ohm/voit VOM yields values up to 5% higher than VTVM measurements - ALL FIGURES ARE REPRESENTATIVE AND 
NOT TO BE CONSTRUED AS ENGINEERING SPECIFICATIONS. 
CONDITIONS: SX-25 with 4 coils each in antenna, 1st RF, 2nd RF and oscillator chain; RF and AF gain at maximum; 
Selectivity at SHARP IF/AVC ON; BAND #2 tuning capacitor at MINIMUM capacity (fully unmeshed); BFO OFF (except for 6J5 
measurements); ANL OFF (except for 6H6 Measurements; Line voltage maintained at 115 VAC’ All voltage and resistance 
measurements between pin and chassis ground; Resistance measurements made with SX-25 depowered and RF/AF gain 
controls fully clockwise. TUBE PINS READ COUNTER-CLOCKWISE FROM KEY ON TOP OF CHASSIS OR CLOCKWISE 
FROM KEY WHEN READ BELOW CHASSIS. NA = Not applicable (no connection). 
VOLTAGE (All values DC volts unless marked otherwise) 
SOCKET PIN 1 2 3 4 5 6 7 8 CAP 
1st RF 6SK7 0 0 3.5 -0.4 3.5 PY piamiba eee Fj, NA 
2nd RF 6SK7 0 0 4.0 -0.3 4.0 Mia acess ors NA 
CONVERTER 6K8 0 0 255 CO ELS Mi ihe ensicwes 0.2 
1st IF 6SK7 0 0 5A -0.4 5.0 bape: NA 
2nd IF 6SK7 0 0 3.5 0 3.2 82 Sele 280 NA 
2nd Detector 6SQ7* 0 0 1.0 0.2 0.2 eG 130. 4s Re een NA 
Phase Inv 6SQ7 0 0.5 0.95 0 0 sioje PERS ee NA 
Amp (Front) 6F6 0 0 305 301 0.2 0 SS aa 48 NA 
Amp (Rear) 6F6 0 0 320 320 0.3 640 F ON ay NA 
ANL 6H6 (ON) 0 0 -1.0 0.4 -0.3 othe OM? Sa NA 
= =. 5.3 RMS 9.0 RMS 
Rectifier 80 AC FIL. 285 RMS AC 285 RMS AC AC NA NA NA NA NA 
BFO 6J5 (ON) 0 0 412 -0.2 een es.6°70%G ES EMS aig NA 
Notes: * 2"° detector 6SQ7 (pins 4 & 5) are AVC signal and fluctuate with signals. ** Orientation of rectifier 
socket varies with production run; caution to double-check pin-out of filaments and plate of your actual tube 
pins; heater voltage vary when measured against chassis ground but all result in a 5.0 VAC voltage drop 
across filament. 


RESISTANCE (All values in ohms) 


SOCKET PIN 1 2 3 4 5 6 7 8 CAP 
ist RF 6SK7 0 0 580 202.5K 600 14.5K 0 35K NA 
2nd RF 6SK7 0 0 540 6 540 14.5K 0 54K NA 

| CONVERTER 6K8 0 0 36K 85K 64K 58K 0 250 120K 
1st IF 6SK7 0 0 1000 240K 1100 15K 0 44K NA 
2nd IF 6SK7 0 0 520 5.7 500 14.5K 0 35K NA 
2nd Detector 6SQ7 0 201K 135 Infinity Infinity 390K 0 Infinity NA 
Phase Inv 6SQ7 0 10 135 505K 505k 304K 0 Infinity NA 
Amp (Front) 6F6 0 0 33K 33K 41K Infinity 0 Infinity NA 
Amp (Rear) 6F6 0 0 32K 32K 500K 205K 0 Infinity NA 
ANL 6H6 (ON) 0 0 1.5MEG Infinity 45K Infinity 0 Infinity NA 
Rectifier 80 60 56 32.5K 32.5K NA NA NA NA NA 
BFO 6J5 (ON) 0 0 50 Infinity 48K Infinity 0 Infinity NA 


Table 1: A voltage and resistance chart for the SX-25 was nonexistent. Although 
this is not an engineering spec for the SX-25 it may prove helpful as a reference. 


replace it anyway as they often are like a 
topless sunbather putting back on her 
blouse. They’ve been baking for a very 
long time and even though the ohmmeter 


OK, their 
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says they’re electric 
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composition is painfully tender. Put in as 
big a one as you got in the junk box, 15 
watts would be neighborly. 

Consider your line voltage. If you 
increase the filament voltage by only half 
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a volt your tube’s dissipation will increase 
by 1 watt. 

Bypass capacitors, check ‘em, especially 
in previous stages. 

Make sure you have no high-resistance 
tube contacts or bad solder joints on the 
tube sockets. 

You'll notice I have omitted adding a 
blower. Been there, done that. I’ve 
experimented with several and found they 
add instability to the frequency. To make 
matters worse, often the tuning capacitors 
have microphonic tendencies and you 
certainly don’t need any additional 
vibration introduced. 

Accept the notion that power tubes 
run hot, especially metal envelopes, then 
child, go in Peace. 

Volts ‘n’ Ohms 

There are some things about technical 
manuals that drive me nuts. Hallicrafters 
apparently thought troubleshooting 
would never take place on an SX-25. Or, 
possibly, the resistance and voltage data 
page for the manual was left out because 
their secretary used the back side of the 
engineers master to make her grocery 
list, which she put in her purse. Later that 
day, she delivered the rest of the manual 
to the publications department for 
printing while Zeke over at the IGA 
crumpled-up the engineer’s master sheet 
and, after filling her order, tossed it. I can 
think of no other possible explanation. 

So here’s my version of their missing 
page. Photocopy this and use the reverse 
side for your grocery list. 

Power Supply 

There’s not a lot to say about it other 
than beware of the power transformer 
pin-out; it’s different from production 
run to production run. If you compare it 
to your buddy’s, you may not have the 


Electric Radio #285 


correct pin-out. 

The filter choke (L3) is a little more 
predictable. They all seem to be 10 
Henries, measure around 300 ohms and 
draw 1.25 mA. 

Automatic Noise Limiter 

For all the use I get out ofan ANL the 
engineers could have put its expense 
toward using a real coupling capacitor in 
the BFO instead of twisted wire. 
Nonetheless, it’s there for AM and 
impulse noise and works well especially 
when a DeSoto drives past. 

Alignment 

Once the IF has complied with your 
wishes, a front-end alignment is easy. 
However some housekeeping is necessary. 
Remove the screws from_ each 
trimmer...one at a time...and wire-brush 
them clean. A Dremel tool is perfect. 
Very, very carefully lift the plate below 
the screw and clean it with a Q-tip® in 
alcohol. Even more carefully, do the same 
to both sides of the Mylar. The Mylar 
will not bend and the plate below the 
screw should not be raised any more than 
is absolutely necessary or it will fatigue 
and break. The screw threads are 
probably coated with rust and corrosion. 

Just as with the IF, it’s imperative to 
keep the output of the signal generator as 
low as possible during alignment. 
Swamping any of these circuits with too 
much RF yields disappointing results. 
This is where a VI'VM really shines. 
Crank the signal generator down to a 
peep, and because a VTVM doesn’t load 
down the circuit you'll enhance your 
alignment. 

Since it does not appear anywhere else, 
I can only assume the engineers at 
Hallicrafters, (still bristling from not 
getting a bonus for saving Bill the cost of 
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Figure 1: This shows the location of SX-25 front-end coils. This view is from a later 
version, identifiable by the missing Band 1 RF coil that would occupy the space just 
to the right of the first metal shielding baffle on the left-hand side. 


= <€—-Oscillator C3 
.€— Oscillator C2 


=—<€— 2nd RF C3 
€— 2nd RF C2 


» €— Ist RF C2 


ik a =5 thee €—Antenna C3 
Antenna C1 —> ier = €— Antenna C2 


Figure 2: Tracing out the section of the main tuning and 
bandspread capacitor will give you a headache. You owe me 
a bottle of Excedrin. The “C” designations are referenced on 
the schematic but quite nebulous in their purpose. 
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Figure 3: Two variations of the trimmer capacitor are used in the SX-25, “044” and 
“044-043.” Although the part numbers are conveniently printed on their non- 
visible side, these are their values. 


that second Band-1 RF coil), decided on 
cathartic vengeance and omitted much 
from the pamphlet they laughingly called 
the “manual.” If troubleshooting, 
knowing which coils belong to what, and 
which variable capacitors belong to this 
band or that band is helpful. The veil is 
removed: See the photos in figures 1 and 
fd 

There are two variations of the four 
trimmer capacitor banks used in the front 
end. You find both variations in the SX- 
25. They are designated part numbers 
“044-043” and a_ shortened 
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nomenclature, “044.” Should you have 
“issues” with one or more of the trimmers 
I have denoted their capacity ranges in 
the photo, figure 3. 

The nebulous details contained in the 
pamphlet-like “manual” do not offer 
much about the variable tuning capacitor 
so I will mention 3 things: 

1. If you are troubled by microphonics 
and a microphonic tube is not evident, 
check the variable tuning capacitor. In 
particular, check the fiber washers on the 
back. They’re probably nearly gone and 


transfer vibration from the cabinet to the 
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chassis, then vibrate the capacitor. 

2. The mechanical coupling that 
connects the front half of the variable 
tuning cap to the back is easily replaced. 
Don't be daunted if your coupler is 
broken or slipping. It’s just a sleeve and 
screw coupler and each section separates 
into two neat assembly packages. 

3. IF tracking is largely a function of 
the split-stator tuning capacitor. 
Tracking - My Cliffs Notes Version 

Let’s presume all the Hallicrafters 
engineers were on a drunken binge on 
the day they designed the tracking and 
now, years later, we must correct it. The 
sticky point is that the tracking is largely 
a function of the split-stator plates in the 
tuning capacitor. Obviously, when 
Mildred up on Hallicrafters’ 3rd floor 
prepped each SX-25 to be shipped, she 
had the benefit of engineering tools, 
equipmentand specifications guiding her 
adjustment of the tracking. We do not. 
So our task becomes a challenge and, 
thankfully, Radiotron 
Handbook comes to the rescue again. 


Designer's 


First, we must increase the dielectric 
constant between the tuning capacitor 
plates. Insert a credit card or any non- 
conductive material between the plates. I 
know. I know. They all have magnetic 
strips on them (or those bloody RFID 
chips Big Brother loves so much). Hey, 
how about the deck of cards you use on 
poker night? Insert one just enough to 
notice a signal level change. If the signal 
goes up, Capacitance (or inductance) 
needs to be increased. If it drops, adjust 
the tuning capacitor in the direction of 
less capacity (“less meshed”) and if the 
signal increases the circuit is near proper 
adjustment. Radiotron offers some 
helpful guidelines (I’m paraphrasing): 


1. If all frequency spots require more 
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capacitance, consider readjustment of the 
dial and tuning condenser and leave the 
plates and trimmers alone. 

2. If there is a random need for 
increased and decreased capacitance 
across the dial and many sections of the 
capacitor, it is likely only a very slight 
adjustment is necessary. 

3. If one tuning capacitor needs 
increased or decreased capacitance all 
across Band 4 relative to the others, the 
Band-4 coil may be the culprit and 
probably requires coil turns added or 
removed. 

Look at the slots on the outer split 
stators. Those slots coincide with the 
frequencies that you will use to check 
tracking. The slot that is located nearest 
the top of the stator plate is the highest 
frequency slot. Adjust it in-or-out for 
maximum signal. There won’t be much 
play and bear in mind it probably will 
change the tracking on other bands, 
however, the lower frequencies aren’t as~ 
susceptible to small changes as the high 
frequency band. 

Then move to the next slot and adjust 
the stator in-or-out for maximum signal 
at whatever frequency is indicated by 
that position. After you adjust all the 
split stators you will need to realign all 
the trimmers. 

If there is absolutely no change in 
tracking then one of the IF coils may be 
at fault. Once inside the can, check for 
the obvious...shorts etc. One big issue I 
have found is the glue that holds the 
primary coil up on the shaft has 
deteriorated and the coil has slid down 
the shaft. But, if you need to add 
inductance to the coil, solder in a 
“gimmick” as described elsewhere in this 
article, or outright add turns. If you need 


to reduce inductance, you'll need to 
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remove a turn or two on the coil; but 
proceed cautiously. 

Protected from the Elements by 

River Slime 

The insides of every SX-25 I’ve ever 
seen had the comforting ambience of 
“the cooler” in black-and-white Nazi 
movies with gray, gray tones and 
highlights of gray. “Old Rivers,” had an 
additional hue of blackish-green thanks 
its aquatic history. But before getting 
serious about cleaning her up, we needed 
to remove the chassis. Dismantling the 
cabinet seems complicated but it’s not. 

1. Remove the knobs. All you'll need is 
a small flat-blade screwdriver, and 
removal is best done from below the SX- 
25. 

2. Remove the panel nuts from four 
toggle switches, earphone jack and there 
may be one on the RF GAIN and AF 
GAIN controls. 

3. Tilt the SX-25 at a 45-degree angle 
toward the front and remove the access 
panel underneath. Take out all screws 
that immediately surround the panel. 
You need not remove the feet. Set the SX- 
25 down and do not remove the screws 
by flipping the SX-25 upside-down 
because when the last screw is removed 
the chassis inside will free fall upside 
down onto the lid. 

4. The front panel is sort of like a 
“bridal veil.” The “bridal veil” consists of 
the top with its flip lid and the rear with 
its cooling vents. You will need to remove 
the two screws above each side’s air vents 
and two larger screws in the lower left 
and lower right-hand corner of the “back 
of the veil.” 

5. Grab hold of the power transformer 
and the metal bar between the main 
tuning capacitor gangs; tilt slightly 
forward and lift out. 
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6. Caution: The MAIN TUNING and 
BAND SPREAD dials are very fragile. 
Once outside of the cabinet, remove the 
plastic dials. I do not set the bare SX-25 
chassis upside down without support 
under the power transformer. It will snap 
the keys off the 6F6s quicker than they 
break gangsters’ necks on The Godfather. 

7. Do not remove the metal baffles in 
the RF coil section and be very careful 
replacing any sheet metal screws because 
they strip easily. 

Everyone has their own tricks for 
cleaning up a radio chassis. This topic is 
beat to death on the Internet. Just to see 
what mysteries awaited me beneath Old 
Rivers’ coat of river slime; I took to a rag 
and my favorite tool of the trade, Mothers 
Mag & Aluminum Polish. I rubbed a 
little on the dull grayish/greenish/blackish 
chassis. Imagine my shock when I began 
to see, literally, a mirror-like finish! I 
kept going; more and more mirror! It was 
amazing. This thing is BEAUTIFUL 
underneath the crud! After finishing my 
first session with Mothers’ polish I feared 
that Halligan’s Hooligans had originally 
put some sort of somber finish on the 
bare metal to protect it before I came 
along and removed it. But, as I worked 
my way around the chassis and removed 
brackets that were screwed down, | 
discovered beneath them an identical 
highly-polished mirror-like finish 
protected over the years by the bracket. 

Shiny Insides and White Tuning 

Dials? How Very Different She 
Looked in 1939. 

Clean the variable capacitors with pipe 
cleaners and don’t use steel wool 
anywhere. 

I concede that my original SX-25 had 
a couple layers of river slime fully cured 


on its surfaces; however I might be able 
February 2013 29 


Figure 4: The chassis cleaned up to a surprising mirror-like finish using mag wheel 
cleaner and patience. 


to save you some time and trouble if you 
need to spiffy-up the cabinet. Rule No. 
1: Don’t rely on paint formulas found on 
the Internet for a match. Rule No. 2: 
Don’t take the cabinet to a paint store 
and ask them to make up paint from their 
spectrograph. It probably won’t match, 
either. Even if your SX-25 doesn’t have 
the “river slime option,” it has uneven 
exposure to years of pollution, ozone, 
UV, grime, sneeze-particles etc. The best 
way I have found to refinish the cabinet 
is clean it well with a soft bristle 
toothbrush. Buy yourself a pint of sky 
blue, a pint of black and a pint of white 
enamel. Start mixing dollops in a cup 
with a Popsicle® stick until you get the 
right hue. Then if you’ve got an air brush 
(hobby shop), mask off the silk-screening 
and remove the escutcheons. Then spray. 
If you don’t have an air brush, disposable 
foam sponge brushes work OK for 
daubing enamel on the receiver. After 
the rest of the cabinet is painted, feather 
the paint around the silk-screening so it 
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looks like the letters are on the new paint, 
which they’re not. But it works well. You 
will not be able to tell if the color match 
is correct until the paint has dried. You 
may have to repeat this process anywhere 
from 2 to 20 times, so apply the enamel 
lightly so that your SX-25 doesn’t end up 
looking like Aunt Bertha’s cellulite. 

Get rid of the Type 44 bulbs, especially 
the one in the S-meter; it draws a quarter 
of an amp. Replace it with a Type 47 or 
even something smaller. The 47’s 15-mA 
draw provides plenty of illumination for 
the dials. Don’t push the bulb in too far 
in the S-meter either, the card can warp 
and even melt. 

Dial Cord 

The dial cord is very easy to replace 
and you can see the routing and details 
on my figure 5 diagram. The smallest 
pulley is most problematic for some, but 
it is really very simple. After making the 
first winding around the pulley, thread 
the loose end into the hole on top. Once 
inside the cam, thread the loose end out 
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SX-25 DIAL CORD DIAGRAM 
As viewed from front of 

receiver. Both tuning capacitor 
gangs at maximum capacity 
(fully meshed) 
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Large pulley requires 39-inches of line. 
Middle pulley requires 28-inches of line. 


- Front of large pulley should 
be 9/16-inch behind front of 
chassis. 

- Front of middle pulley 
should be 27/32-inch behind 
front of chassis. 

- Front of small pulley should 
be 11/32-inch from front of 
trapezoid bracket (or 29/32- 
inc behind front of chassis. 
All pulleys should be oriented 
so holes in same location as 
shown in diagram. 


Trapezoid 
bracket 


Figure 5: This is a complete dial cord diagram for the SX-15. 


one of the side holes, then back in the 
adjacent side hole. Then thread that loose 
end back up through the top hole you 
entered and proceed straight down to the 
band spread axle for the 2-% turn “do-si- 
do” before the final stretch toward the 
middle pulley and home (“H”). 

Once all the knots are tight and tension 
keeps everything from slipping, I drop a 
blob of glue on the knot. 

Finally, adding a three wire power cord 
and a fuse is a good idea. Although the 
Hallicrafters instruction manual says the 
SX-25 draws 120 watts at 115 volts, I 
have yet to see one draw over 85 watts 
even at today’s line voltages. “Old Rivers” 
draws 77 watts at 0.65 amperes from 118 
VAC. 

In this narrative I have strived for 
absolute accuracy, however, things may 
have erroneously oozed in or have been 
subsequently updated. Hopefully, SX- 
25 owners will find usefulness in my 
information. If there are errors I apologize 
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and wish errors/additions to be called to 
my attention for inclusion in a follow up 
article or publication. Of course, credit 
will be given. 

My SX-25 has been more than a 
workhorse, with which I developed a 
lifelong passion for short wave radio, it’s 
been my companion, just like Grandpa 
McCoy’s beloved mule. And if you 
worked WA9VLK either in his youthful 
1960s or some day way off in the future 
answer a call from a guy with that call 
sign, there’s astrong likelihood that you'll 
be working “that mule, “Old Rivers,’ and 
me.” 

Footnote: 

1. Aluminum tweezers with fine-point 
Delrin curved or straight points are 
available from jeweler’s supply dealers 
such as Otto Frei: 510-832-0355, 
www.ofrei.com. Also check eBay. 
©Vern Weiss, WAIVLK 
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Dear ER, 

I greatly enjoyed David Kuraner’s 
Motorola history review in January 2013, 
ER #284; it brought back many memories 
of my 37-year career at Motorola. 

As a fresh engineer, my first job was 
with the automotive division of Motorola 
in Franklin Park, Illinois. My bench was 
just down the hall from Mr. Wavering’s 
office. As the new kid on the block in 
1968, I had no real assignments; just fill 
in stuff from the other engineers. Mr. 
Wavering was a creative man, and even 
though he was the president of Motorola 
at the time, he still dabbled in automotive 


Elmer Wavering is standing to the left 
of ER author Jim Riff, K7SC. 
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ideas. When “Elmer” had an idea, he 
would send a note to the chief engineer 
for investigation. The chief engineer 
would check the staffs work loads and 
finding that I had none, would pass it to 
me for an assignment. And believe me, 
Elmer had many and varied ideas for 
investigation. During the next few years 
I would be sent around the world 
recording measurements, installing 
automotive jury-rigged bread-board 
circuits in aircraft, arctic patrol vessels, 
military tracked vehicles, European auto 
manufacturers, and many more far-out 
concepts. 

Years later, Motorola opened a museum 
on their Schaumburg, Illinois campus, 
and it was featured a 1930 Packard mock 
up of the first Wavering radio installation. 
The 5171 radio from the museum 
archives was to be installed to duplicate 
the first prototype. The curator from the 
Ford museum in Michigan was to install 
the system prior to the grand opening of 
the Galvin Museum—but three days before 
the opening he called in sick, and would 
be unable to do the installation. Mr. 
Wavering, who was to be the honored 
guest at the opening, had an idea. He 
asked if Riff was still on staff, as he had 


remembered our past projects. At the 
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time I was with the communications mesh antenna was not correct. I had with 
division, but still in Schaumburg. The me his original signed engineering 
chain of command soon dug me upand = drawings showing the antenna 


asked if I could help their honored past _ installation diagram. I said that I followed 
president. I responded that I had never your specifications to the letter. I had 


done anything involving designs from _used copper screen and soldered all of the 
that era. Not having any choice at that — edges as shown; for the note indicated it 
time, but bowingto the political would help reduce noise from the 
pressures, I reluctantly volunteered to do individual strands. Elmer then said that 
my best. Working after work well into — while the diagram was correct, they never 
the morning hours I did my bestto doa used copper screen, as it was too 
mock up radio install. expensive. They made all of their 

Came the afternoon of the grand _ installations using chicken wire. I said I 
opening, and the Waverings and Galvins would change it when time allowed. We 
were all present for the ribbon cutting. — shook hands, and I commented that while 
Later that afternoon Mr. Wavering you may have made the very first 


stopped by the Packard and looked very — Motorola car radio installation; I hope 
disappointed. He loudly asked “who did __ that I had made the very last! 
the installation?” 73, Jim Riff, K7SC 

I quietly answered that I did. He ER 


pointed out that the roof mounted screen 
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The HB-600 Linear Amplifier 


By Mike Bohn, KG7TR 
9717 E. Glencove Circle 
Mesa, AZ 85207 
Bohn48@msn.com 


Introduction 
After completing the OctalMania 
Radio Set described in the August 2011 
issue of ER, I started thinking it might be 
neat to homebrew a linear amplifier to 
match. That way I could have a 100 


percent homebrew SSB station. The 
Heath SB-201 has been the main 
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Figure 1: The HB-600 is on the 


homebrew, hollow-state SSB! 
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amplifier in use here for several years and 
has proven to be trouble free. Having 
never built a linear before, I figured the 
least risky way to go would be to clone 
the main parts of that popular piece of 
gear. The amplifier would use a pair of 
readily available 572Bs in grounded grid. 
In addition, since 120 volts at 20 amps is 
the maximum primary power available 
in my shack, it made sense to stay within 
the power class of the SB-201 as well. 
As is my usual practice, I developed a 
rough vision of what this project would 
at be and started shopping 
ary for parts at hamfests. It 
was apparent right 
away that I was starting 
from scratch and didn’t 
have any of the big 
ticket items to build a 
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linear. Some minor 


items scavenged from 
old. ,.TU-=5 sawiw Ti 
surplus tuning units 
were on hand, but still 
ae needed were tubes, a 
plate transformer, 
variable capacitors, a 
plate choke, new filter 
caps, and lots of sheet- 
Then 

and 
shipping on just about 
everything that 
couldn’t be picked up 
atahamfest. The initial 
$300 budget for this 


metal items. 


there’s taxes 
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bottom with the OctalMania 
radio set stacked on top for a 25-inch tower of 100% 


unit was quickly 
blown, and the final 
have 


cost could 
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Figure 2: Front-Panel View of the HB-600 Linear Amplifier 


Figure 3: Here is the HB-600 rear view. 
purchased a nice used linear. However, 
as WAGVVL (Dave Ishmael, another avid 
homebrewer and constant inspiration) 
pointed out in his last linear project (ER, 
November and December 2011), a 
project like this isn’t cheap. But I’m sure 
Dave would agree that we do this to have 
fun, not to save money! 

Eventually all the parts were collected 
and construction began. About three 
months later the project was completed. 
The homebrew 600 watt amplifier, 
sporting the unimaginative moniker “HB 
600,” is shown in the photos. It covers 
80, 40 and 20 meters. From the outset, 
the amplifier was designed so the 
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OctalMania set could be stacked on top 
of it as shown in figure 1. The schematic 


‘is provided in figure 6, and the part lists 


appears on page 32. Research for this 
project suggested there may be several 
hams still willing to tackle a homebrew 
linear these days, so basic construction 
details are provided in this article. As 
always, anyone wishing more information 
on this project is welcome to send me an 
email. 
Mechanical Layout 

Like the OctalMania set that goes with 
it, the amplifier is a big radio. The chassis 
is 12 x 17 x 3 inches. There was lots of 
room for heavy duty components and 
unrestricted cooling air flow. A scrap 
10.5 inch rack panel in my sheet-metal 
junk box was used for the back panel, and 
judicious component placement allowed 
the holes that were already in it to be 
utilized. A new panel of the same size was 
used for the front, and 1.0 x .125 inch 
angle stock, up the sides and front to the 
back across the top, yielded a basic box 
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Figure 5: Here are the essential under-the-chassis electrical components. 


structure that could be wrestled around 
onthe bench. The height above the chassis 
allowed the tubes to be mounted upright 
for trouble-free operation. In turn, this 
put the input circuits on the bottom of 
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the chassis, well shielded from the plate 
circuits. 

Looking at the top of the chassis in 
figure 4, the muffin fan is only a couple 
of inches from the tubes and provides 
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Notes 


(3) S3 and S4 are mechanically ganged and shown in 80M position. 
(5) M2 is 1 mA movement, 100 mA F.S. Grid, 1000 mA E.S. Plate 


(2)**Resistor is Inside RFC3 Core 
(4) M1 is 50nA movement, 3000 volts F.S. 


(1) * Denotes Silver Mica 


Schematic 


—— 


[Bp ys 1425 ich matin tan 120 VAC Re ee ee 
LGN2H271MELC40, available from Mouser 

C7, C8 2200 pf at 6 kV disc ceramic (Vishay 564R60GAD22, available 
aad ee 


1000 pf at 5 kV minimum doorknob capacitor (10 kV, CFC- 
1000-10 from Surplus Sales of Nebraska 


CB1 10 amp circuit breaker (Carling CLB-103-11B3ABA, available 
from Mouser 


3 amp circuit breaker (Carling CLB-033-11B3ABA, available 
from Mouser 

a En ae ee a ee SE 
1N914 or 1N4148 silicon signal diode 

$O-239 UHF Jack 


eg a DPDT minimum, contacts 5A at 28 VDC, coil 12 VDC, 150 
ohm 


DPDT, contacts 10A at 120 VAC, coil 12 VDC, 120 ohm 


16 turns #20 close wound on .5 inch diameter slug tuned form. 
National XR-50 


K3 

K4 

Ll 

L2 11 turns #20 close wound on .5 diameter inch slug tuned form, 

National XR-50 

3 7 turns #16 close wound on .5 diameter inch slug tuned form, 

National XR-50 

4 20 turns tinned #14 on 2 inch diameter, 10 tpi ceramic form 

from TU-S5 tuning unit. Coil wound in sections of 9 turns, 6 
turns and 5 turns, .3 inch spacing between each section, 5 turn 

Mi 

M2 


Eee 
L 
section has .1 inch spacing (skipped turn) in middle. Full coil 
for 80, 6 + 5 turns for 40 and 5 turns for 20 
(Mise Sas 


50 j1a panel meter, calibrated to 3000 VDC full scale 


1 ma panel meter, calibrated to 1000 ma full scale for plate and 
100 ma for grid 


PCI PC2 4 turns #18, .3 inch diameter, .5 inch long, paralleled by two 82 
ohm, 2 watt carbon comp resistors 
[RI Panel mount potentiomer, lineartaper 
Panel mount potentiomer, linear taper, wirewound, 2 watt 


R3 thru R8 35 kohm, 10 watt, wirewound (Ohmite 40F35KE, available 
from Mouser 


[R9 ___—~—~—~—__| 1.0 ohm, wirewound, 25 watt, 1% preferred, chassis mount 


Filament choke, #14 enamel bifilar wound on four inch ferrite 
rod type R61-050-400 (Amidon FLC-10 kit) 


Plate choke, 145 j:H (National type R-175A). Other suitable 
chokes available from MFJ Enterprises. 

Pi-wound choke, 28 H (made from loopstick BC antenna coil 
with core removed) 

[Sl1_S_=s SPST toggle, contacts 10A at 120 VAC 
Ee RU eal 


DPDT toggle, contacts 10A at 120 VAC 


iy Single pole, 3 position rotary switch, heavy duty (Radio Switch 
Corp 
eer y Double pole, 3 position rotary switch, mechanically linked to 

$3 


Double pole, 2 position rotary switch 


Filament transformer, 115 VAC primary, secondary 6.3 VAC at 
10A (Triad F-21A 


Ean Seo 
eo eel Plate transformer, 115 VAC primary, secondary 920 VAC at 


RFC1 
RFC2 
RFC3 
Sl 
$2 
$3 


$4 
$5 
Tl 
he 
700 ma (TR81739 from Surplus Sales of Nebraska 
‘ 
at 700 ma (Thordarson 23V259) 
Filament transformer, primary 120 VAC, secondary 12.6 VAC 
CT at .1A (Xicon 41FG100 available from Mouser 
12 volt positive linear regulator IC, type 7812, TO-220 
package, can be mounted directly to chassis 
quires insulator for mounting to chassis 


plenty of air directly over the glass 


envelopes. Brackets were attached to the 
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Table 1: Parts List for the 
HB-600 Linear Amplifier 
(Parts in parentheses were 
used in the actual unit.) 
General Notes: 

Fixed Capacitors: Capacitors 
marked with an asterisk are 
silver 500 volt 
minimum rating. Capacitors 
with a plus sign are 
electrolytic except 10 nf, 
which are tantalum. Unless 
otherwise noted, all other 
fixed capacitors are disc 
ceramic, 500-volt rating 
minimum. 

Fixed Resistors: Unless 
otherwise noted, all resistors 
are 0.25-watt, 5-percent 
tolerance 


mica, 


carbon 
composition or carbon film. 
0.5 and 1.0 watt are 5-percent 
tolerance, 
composition or carbon film. 
10 and 20 watt are wire 
wound. 10.5-Meg resistors 
used in plate voltage meter 
circuit may be 10 Meg, 5%, 
.25 watt. Select value of 4.7k 
across meter to give correct 
reading. 


carbon 


ends of loading capacitor C11 
to provide mounting surfaces 
for the plate tuning capacitor, 
C10. At about 350 pf, C10 is 
much larger than needed. The 
tank circuit resonates at 3.9 
MHz with this capacitor right 
at half rotation, so a 200 or 
250 pf variable would have 
been adequate. Flexible 


couplings from the old TU-5s, panel 
bushings, and .25-inch shafts were used 
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a sturdy box structure. 


to drive both variables. The three 20- 
watt wirewound resistors used in the radio 
are mounted on square ceramic standoffs, 
with the 20-ohm unit next to plate choke 
RFC2, a typical example. These standoffs 
are, again, more TU-5 hardware. It’s 
amazing how much of this 70-year-old 
stuff still shows up in junk boxes at 
hamfests. One of these standoffs was also 
secured horizontally next to C10 to 
mount doorknob capacitor C9 in the 
plate circuit. 

The power supply components were 
mounted on a blank piece of fiberglass 
board drilled out to accommodate the 
filter capacitors, bleeder resistors, voltage- 
doubler diodes, and multiplier resistors 
for the plate-voltage meter circuit. The 
board was mounted vertically using a 
piece of angle stock and placed so that air 
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Figure 7: The top and sides of the HB-600 have perforated metal covers that make 


from the fan makes its way across the 
bleeder resistors and helps keep them 
cool. A plastic rod made from an old test 
probe was fastened between the top of 
the board and the front panel to provide 
suppott. 

Relay K2 is an octal plug-in type and 
was mounted right behind the meters. 
The other three relays were mounted 
below chassis. Tank coil L4 was wound 
on a ceramic form, also rescued from a 
TU-5 tuning unit. The original mounting 
brackets and hardware were used to 
mount it to the front panel. This coil is 
discussed in more detail later. 

Bandswitch S3 is a heavy duty unit 
made by Radio Switch Corporation. It 
has two sections but only the one closest 
to the panel is used to switch the taps on 
L4. 8-32 screws hold the front of the 
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switch to the front panel, while small 
brackets are attached to the rear and run 
down to the chassis for additional support. 
To get by with a single bandswitch knob, 
rotation of S3 is transferred below the 
chassis to S4 using the same technique as 
the OctalMania transmitter. Servo 
hardware from the radio control (RC) 
model hobby does the trick nicely. Two 
servo wheels were drilled out in the center 
to .25 inches and then super-glued to the 
rear of S3’s shaft and the front of S4’s 
shaft. Then, .063” steel-control rods were 
fed through holes in the chassis to link 
the two wheels using “screw-lock pushrod 
connectors” mounted at the edges of the 
wheels. 

The plate transformer is quite heavy 
and required extra support to keep it 
from flexing the thin chassis. This was 
accomplished by running a piece of .75 x 
.063 inch angle stock across the width of 
the chassis as seen in the bottom view of 
figure 5. Two of the transformer’s .25 
inch mounting studs go through this 
angle, and the rest of its length is secured 
with #6 screws every few inches. The 
result is a very solid base for the 
transformer. A .063-inch plate was also 
fastened vertically to this angle to provide 
a mounting surface for input coils L1, 
L2, L3 and bandswitch S4. Angle stock, 
attached to the other end of this plate, 
provides a surface to pick up two sheet- 
metal screws through the center of the 
bottom cover. 

Also underneath the chassis can be 
seen filament choke RFC1. This was 
bifilar wound from the Amidon FLC -10 
kit (www.amidoncorp.com). Shrink-fit 
tubing was used over it to secure the 
turns in place. The ends of the choke are 
soldered at one end to a terminal strip 
and at the other end to the closest tube 
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socket. Relay K4 is mounted at the rear of 
the chassis and has four coax cables 
running to it. K1 and K3 are just left of 
the center of the chassis. With the 
exception of the input circuits, none of 
the component placement under the 
chassis is particularly critical. 

For safety, ventilation, and RF 
shielding, the finished amplifier has .063 
inch perforated aluminum covers on the 
top, bottom, and both sides as shown in 
figure 6. The holes in the perforated 
metal are .25-inch diameter on .375- 
inch centers. A 40 x 36 inch sheet of this 
stock was ordered on-line from Grainger 
(www.grainger.com) as part number 
5PDAS and picked up at the local store. 
It was cut to size using a saber saw with a 
metal cutting blade. Edges were squared 
up with files. To provide mounting 
surfaces, a frame was constructed on the 
radio using .125 x 1.0 inch aluminum 
angle and bar stock from the local home 
improvement store. The angle stock 
running up the sides was fastened to the 
front and rear panels using .25 inch 
diameter screws, nuts and lock washers. 
The top and side covers were attached 
with 8-32 screws into holes drilled and 
tapped in the frame pieces. The bottom 
cover was attached to the chassis edges 
and center brace using #8 sheet-metal 
screws. It took a while to complete all of 
this metal work but it was well worth it. 
The frames and covers add considerable 
torsional strength to the complete radio. 
This is important when handling a 47 
pound radio like this with a 20 pound 
transformer sitting in one corner. 

Circuit Description 

Refer to the figure 6 schematic for this 
discussion. The basic RF circuitry of the 
amplifier is similar to the Heath SB-201. 
When the linear is not keyed, RF input 
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from the exciter at J2 is routed through 
K4 contacts back out through J1. When 
the amplifier is keyed by K3, K4 is 
energized and exciter RF is coupled to 
the filaments of V1 and V2 through a pi- 
network matching circuit selected for 
each band by S4. The filaments are 
isolated from RF by RFC1. In transmit, 
grid bias from the wiper of R2 is applied 
to the tubes through a one-ohm meter 
shunt and RFC3, and can be varied from 
0 to -5 volts by R2. The plate circuit is 
shunt fed nominal 2,400 volts DC 
through RFC2. RF at the plates is coupled 
through C9 to the pi-network output 
circuit. S3 shorts out sections of L4 on 40 
and 20 meters, and adds two additional 
sections of C11 load capacitance on 80 
meters. RF output is routed from C11 
through K4 to J1. RFC4 is the standard 
safety choke to keep DC from appearing 
on the output. 

The power supply is a voltage doubler 
similar to the SB-201, 30L-1, and other 
popular amplifiers in this power class. 
Transformer T2 was procured from 
Surplus Sales of Nebraska, and turned 
out to bea new-old-stock (NOS) military 
surplus unit with a 1983 date code and 
still in the original packaging. With line 
voltage at 120 volts the no load DC 
voltage runs about 2,550 volts, dropping 
to 2,400 volts with the linear keyed and 
the plates idling at about 90 mA, and 
then to 2,200 volts, or so, at 600 watts 
steady output. The amplifier will actually 
put out more than 700 watts, but the 
tubes are rated for 600 watts—so that’s 
where | operate it. T2 doesn’t even get 
warm in use, so there are no apparent 
issues with its power capacity for an 
amplifier like this that is used primarily 
for intermittent voice service. The 
effective capacitance across the plate 
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voltage is 45 uf, so during SSB voice 
transmission the PEP is easily maintained 
at 600 watts. 

RF is sampled at the grids by a capacitive 
divider and rectified by D3 to produce 
ALC voltage for the exciter at J3. This 
circuit is identical to the SB-201, except 
that I elected to make the threshold 
variable. This was accomplished by 
connecting D3’s cathode to a variable 
+12 volts source and is similar to the 
30L-1 implementation. Fora given input 
level, as the wiper is moved toward the 
ground side of R2 the ALC voltage will 
become more negative. On the SB-201, 
the cathode of D3 is tied to a fixed 
reference of about eight volts. I didn’t 
have a 28-pH choke for RFC3, but in the 
junk box was an old BC antenna coil. 
When the slug core was pulled out this 
coil showed about 28 pH on the ancient 
Heath Q Meter, so I used it. The 3.3-k 
resistor fit right inside the core and 
provided convenient leads to solder the 
Litz wires of the coil to. 

Dihesl) imetetingaescircuitshevrare 
straightforward. “Glitch” diodes are 
connected across M2 and R9 to protect 
things in case a tube or other component 
shorts out. High power DC arcs are 
especially destructive because a 
conductive plasma can form that won’t 
self-quench like AC does when the 
polarity reverses. R9 is way oversized and 
protected by the diodes because this is 
one resistor you don’t want to burn out 
during a short-circuit event. The 20- 
ohm resistor in series with RFC2 is also 
intended to provide some protection ina 
short circuit. In addition, this is a 
wirewound resistor so it acts like a choke. 
Bypassing it on both sides with 2200-pf 
capacitors provides additional filtering 
to keep RF out of the power supply. The 
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10.5-Meg precision resistors were used 
for the plate voltage meter because I had 
a bunch of them in the junk box. 10-Meg 
resistors could be used with proper 
selection of the resistor across the meter 
to provide 3,000 volts full scale. 

The secondary of T3 feeds positive 
and negative full wave rectifiers that, in 
turn, feed +12 and -5 volt linear 
regulators Ul and U2. The +12 volts 
from U1 is used for the ALC reference as 
well as the coils of relays K3 and K4. The 
coil of T/R relay K3 is energized for 
transmit by grounding the ANT RELAY 
line at J4 just like any other linear. Since 
there’s only 12 volts on this line, I suppose 
this linear could be used with modern 
rigs. One half of the secondary of T3 also 
feeds reverse connected T4, whose 120 
volt winding is half wave rectified, filtered 
and voltage divided to provide about -58 
volts cutoff bias to the tubes in standby. 
In transmit, this bias line is connected by 
K3 contacts to the wiper of R2, where -5 
volts from U2 applied across the pot 
provides an adjustable bias in transmit. 
Because of the resistances involved, the - 
58 volts from the standby bias circuit has 
negligible effect on the voltage at the 
wiper of R2 in transmit. Another set of 
contacts on K3 sends +12 volts to the coil 
of K4 in transmit. 

On the power input side of things, a 16 
gauge power cord feeds a 10 amp circuit 
breaker for the plate transformer and a 3 
amp breaker for all other circuits. The 
SB-201 uses an 8-amp breaker for 
everything, so initially a 7.5-amp unit I 
had was tried but it proved too marginal. 
I couldn’t even tune up the radio without 
it tripping. A little math shows that if the 
amplifier is putting out 600 watts at a 
typical 60% efficiency, that’s 1,000 watts 
minimum into the plate power supply 
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alone. That translates to 8.3 amps at 120 
volts. Add 50 watts for the filaments and 
you don’t get much reserve or time to 
tune up. The final values were a good 
compromise and were readily available 
from Mouser Electronics. 

S1 energizes K1, which puts AC from 
the 3 amp breaker on the primaries of 
T1, T3, and the muffin fan identified as 
“B” on the schematic. The 200-ohm 
resistor in series with the fan slows it 
down a bit for quieter operation. The 
value of this resistor depends a lot on the 
individual fan and personal preferences. 
When S1 is in the “on” position, green 
LED D2 illuminates. K1 also makes AC 
available from the 10 amp breaker to the 
slow-start circuit at S2 and K2. If AC is 
present and S2 is turned on, AC is applied 
to T2 primary through the 10-ohm, 20- 
watt resistor to slowly charge up the high 
voltage filter capacitor string. AC is also 
applied through a diode and 1-k, 20-watt 
resistor to the coil of K2, which is shunted 
by a 4,700-pf capacitor. It takes about 
three seconds for this capacitor to charge 
to a voltage high enough to pull in the 
armature of K2. When this happens the 
10-ohm resistor is shorted out by K2 
contacts and full AC is applied to T2’s 
primary, just as the high voltage has 
reached about 2,400 volts. Another set of 
contacts on K2 illuminates red LED D1. 
The steady-state DC voltage on the coil 
of K2 is about 21 volts with $2 on. When 
S2 is turned off, the coil and capacitor are 
discharged through a 15-ohm resistor to 
provide fast turn-off. The control circuits 
are designed so that if S1 is off, or either 
circuit breaker is open, no high voltage 
can be generated. $2 can be left on at all 
times and the soft-start feature will still 
work. It is important not to operate the 
soft-start circuit with the linear keyed 

February 2013 


because the added high voltage load causes 
a lot of power to be dissipated in the 10- 
ohm resistor during the three second 
charge interval. 

The Final Tank Coil 

I don’t know what TU-5 unit the coil 
I used came from, but as-found it had 30 
turns of #14 wire with three taps. The 
diameter is 2.0 inches and the pitch is 10 
turns-per-inch. It was such a nice piece 
that I just had to find some way I could 
make it work. Initial estimates of the PA 
load resistance, inductance, and turns 
required for each band segment were 
made using handbook equations and on- 
line tools for pi-networks and air-core 
coils. These calculated values were 
compared to those calculated for the tank 
coil dimensions used in the SB-201 as a 
sanity check. The coil was unwound and 
then rewound using the same wire in 
three sections approximating the SB-201 
coil. 

Since there are always unknown stray 
inductances and capacitances present in 
the actual hardware, the cold-tuning 
method described in recent ARRL 
handbooks was used to further refine coil 
dimensions. This was done by first having 
all components in place in the plate, grid 
and filament circuits, including tubes. 
With power off, a 2.7-k, 2-watt carbon 
resistor was connected between the top 
of RFC2 and ground to simulate the 
estimated PA load resistance. Then a 
small amount of RF from my Drake TR5 
solid-state radio was fed through a cross 
needle SWR bridge into the RF output of 
the linear. The tank capacitors were then 
adjusted for minimum SWR. The method 
works because the pi network is 
bidirectional and power can travel in 
either direction. 50 ohms at the output is 
transformed to about 3,000 ohms at the 
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plates when the network is resonated 
with the right component values. The 
power can be applied only briefly because 
once a good match is obtained all of the 
power coming from the exciter is stepped 
up to hundreds of volts of RF that is 
dissipated in the load resistor. And of 
course, you have to run enough power 
through the SWR bridge to get a useful 
reading. If a bunch of two-watt, non- 
inductive resistors in the 250-500 ohm 
range were available they could have been 
connected in series and this would have 
been less ofa problem. During the testing, 
if a decent match could not be obtained 
the tap was moved on the coil or the 
section was rewound. The whole process 
was time consuming because each coil 
section affected the other two. But the 
effort paid off because when the amplifier 
was powered up the coil dimensions and 
taps were just right. 

With the sizing exercise completed, I 
removed all of the original wire because 
it had kinks and solder blobs everywhere 
from all the experimentation. But this 
was of no concern because I had a loading 
coil from an old ARC-5 transmitter that 
just happened to have a lot of silver 
plated #14 wire. This wire was removed 
and immersed in liquid silver polish to 
remove decades of tarnish. A soft brush 
was also used to help the process, and it 
came out shiny bright. The wire was then 
rinsed, sprayed with 409™ cleaner and 
then rinsed again. The ceramic form and 
brackets were also scraped, sanded and 
brushed with 409™ cleaner until they 
were in like new condition. The coil was 
then tightly wound to the final 
dimensions using the refurbished wire. 
As figure 4 shows, it came out very nice. 
As a side note, the three rotary switches 
were also cleaned using the liquid silver 
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polish technique. 
The Input Circuits 

Although a grounded grid linear can 
be driven with an untuned input, there 
are many benefits to using tuned inputs 
such as greater power sensitivity, less 
distortion, and easier matching to the 
exciter. So, it was decided at the outset 
that pi-network input matching would 
be used. Getting the input circuits 
configured for each band was similar in 
scope to the final tank coil. The input 
impedance ofa pair of 572Bs in grounded 
grid is supposed to be something like 110 
ohms according to my 1970 W6SAI Radio 
Handbook. This is the only place I’ve ever 
seen this figure published. Plugging 110 
ohms into pi-network calculators, with 
50 ohms on the other end, and a 
recommended Q of 2 to 4, produced 
inductances and capacitances that didn’t 
really match up with anything used in 
the SB-200, SB-201, 30L-1 or FL-2100R 
(It is noted that the input capacitors in 
the SB-200 are quite different from the 
SB-201 because of the 11-meter trap in 
the latter radio, but the 80 and 20 meter 
coils are actually the same part number). 
Maybe I was doing something wrong, 
but rather than try the theoretical 
calculation route I counted the turns on 
the coils in the SB-201 and noted the 
wire gauges. These are wound on .375 
inch diameter slug-tuned forms. Since | 
was using slug-tuned forms .50 inches in 
diameter, I reduced the number of turns 
by 25% for a starting point. That turned 
out to be pretty close to the final 
dimensions. 

With the slugs in the coils set about 
half way in, the capacitors were 
determined next. The TR5 was used 
again, this time to put some RF drive into 
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the input circuits through the SWR 
bridge. A single gang 410-pf broadcast 
(BC) variable capacitor was tacked 
between each end and ground of the coil 
being tested. The amplifier was turned 
on and keyed with its output connected 
to a dummy load, and a small amount of 
RF from the exciter was fed into the 
input. For this testing I had the plate 
transformer primary connected to a 
Variac so I could make initial adjustments 
at low power. The linear’s plate circuit 
was tuned for maximum output and the 
BC variables were then tuned around 
until a good match was obtained. A fixed 
capacitor was added when I ran out of 
capacitance on a variable. The coils slugs 
were also adjusted for best match. In 
terms of causing a marked dip in SWR, 
the coil tuning was very broad and really 
not very effective. Conversely, the 
capacitor tuning at the point of best 
match was a lot sharper than I would 
have expected for these circuits. This 
might explain why some of the capacitors 
in the commercial amplifiers have oddball 
values, and begs the question why so 
many manufacturers chose to make the 
coils adjustable instead of the capacitors. 

Eventually capacitor and coil 
combinations were found that yielded 
matches close to 1:1 at each test frequency, 
but with caveats. What was observed is 
that driving a grounded-grid amplifier is 
a compromise affair. For starters, the 
input SWR is highly dependent on the 
tuning in the linear’s plate circuit. You 
can see the SWR dip as the plate is tuned 
through resonance. So it is important to 
make sure the plate circuit is adjusted for 
maximum power output. Another factor 
is that as drive is increased the linear’s 
grids begin to draw current as they 
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transition from class AB1 to AB2. This 
also causes the SWR to change because 
the effective input impedance is changing 
as well. And of course, as the exciter 
frequency is changed, the SWR will 
deviate from a perfect match—unless the 
values are changed. This was most 
apparent on 80 meters. Here the circuit 
was optimized for 3.9 MHz as a 
compromise. 

The final values of capacitance and 
inductance were double checked with 
drive from an SB-102 and the OctalMania 
transmitter to see how tube rigs with 
adjustable pi-network outputs would 
behave, and good matches were still 
present. The capacitor values differ from 
all of the commercial linears I could find 
data on but they were in the ball park, 
especially compared to the SB-200. which 
this unit most closely resembles. I suspect 
the inductance and distributed 
capacitance of the filament choke has a 
lot to do with all of this. The Amidon 
choke is advertised as 26 pH with the 
bifilar windings in parallel, which is much 
higher than the ones used in the SB-201 
or 30L-1. By the way, for all those who 
ever fretted over the 20.5 foot length of 
RG-58 that was initially specified for 
input to the 30L-1 and then later changed 
to 4 feet, I tried 3, 6 and 9 foot patch 
cables from the SWR bridge and did not 
notice any substantial differences in 
SWR. 

Final Testing and Adjustment 

Any vacuum tube linear amplifier has 
lethal voltages inside. Use Caution!! 

A pair of old Cetron tubes that were 
pullouts from the SB-201 was used for 
most of the testing. When it came time to 
go for full power output it was noticed 
that one tube was glowing red and the 
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other wasn’t. Testing idle plate current 
on one tube ata time confirmed suspicions 
that they were not balanced. At this point 
I decided it was time to try a pair of new 
Svetlana 572Bs that had been purchased 
at a hamfest last summer specifically for 
this project, but when installed they did 
the same thing. In all fairness the seller 
never promised they were matched, and 
they did have different date codes and 
internal construction. Of course, tuning 
up the amplifier to what looks like full 
output with tubes that aren’t matched 
means that the hotter tube is doing all the 
work, and is probably distorting and 
exceeding its maximum plate dissipation. 
This is clearly not a good situation. 

So, in a final act of budget busting, a 
pair of new, matched, Chinese tubes were 
procured for the radio. When these were 
tested one atatime the idling plate current 
differed by only one milliamp, as 
measured across R9 with a DMM. With 
the linear keyed, bias pot R2 was set for 
-2 volts as recommended for 572Bs. This 
gave an idling plate current of about 82 
mA, which is close enough to the usual 
90 mA quoted for these tubes. 

The amplifier now easily puts out over 
600 watts and both tubes stayed the same 
color. The SWR at the input of the 
amplifier was also checked again in case 
the unbalanced tubes had been causing 
erroneous results, but everything was still 
matching up fine as before. 

As with the SB-201, the linear is tuned 
for maximum output power using the PA 
TUNE and PA LOAD capacitors. 
Everything that has been said about the 
importance of grid current versus plate 
loading in a linear applies to the HB- 
600. The 572B has a maximum rated 
grid current of 50-mA-per-tube, or 100 
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mA for the pair. If the amplifier is driven 
with no plate voltage at all the maximum 
grid current is easily exceeded. With plate 
voltage applied, the grid current decreases 
as plate tuning is resonated and loading 
is increased. With insufficient loading it 
is still possible to exceed 100 mA of grid 
current. When the amplifier is correctly 
tuned, amaximum power output of about 
600 watts will occur with around 450 
mA of plate current. The PA LOAD 
should then be increased a little beyond 
this point and PA PLATE repeaked for 
maximum output. Under these conditions 
total grid current for both tubes will less 
than 50 mA and it will be very difficult to 
exceed the 100 mA maximum. 

ALC threshold pot RI is set using 
essentially the same method described in 
the 30L-1 manual. The exciter has to 
have enough output power to overdrive 
the linear (about 60-watts PEP). A two- 
tone audio source is required for this 
adjustment because CW REF or a single 
audio tone will not properly activate the 
ALC circuits in an exciter where PA grid 
current is rectified to generate the ALC 
voltage. This includes exciters like the 
Collins 32S-3, KWM-2, Heath SB-series, 
and the OctalMania. To make the 
threshold adjustment, set the ALC 
threshold pot so its wiper is at the +12 
volts end and temporarily disconnect the 
ALC cable from the linear. Then tune 
and load the exciter and linear to normal 
full output using a single-tone audio or 
RF signal. Apply a two-tone signal to the 
input of the exciter, set the meter switch 
to read ALC, and adjust the mic gain so 
the ALC meter just begins to deflect. 
Without touching the mic gain, switch to 
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standby, reconnect the ALC cable, rekey 
the exciter, and adjust the linear’s ALC 
threshold pot so that the ALC meter now 
reads about one-third scale. A more crude 
adjustment can be made by having the 
ALC cable connected, talking into the 
mic and adjusting the linear’s ALC pot 
until the exciter’s ALC meter increases 
its peaks by about a quarter of the meter 
scale. The whole idea is to make sure the 
linear’s ALC voltage, not the exciter’s, 
controls the output of the pair. This 
keeps the PEP output at about 600 watts. 
Closing Thoughts 

The goal of 100% homebrew SSB has 
been achieved and the HB-600 is on the 
air. The new 572Bs are doing a good job. 
A pair of 813s would also have been a 
good choice since their characteristics in 
grounded grid (both grids grounded) are 
very similar to the 572Bs. The high 
voltage supply is certainly sized right, so 
I wouldn’t be surprised to see a pair of 
813s work in this linear just by changing 
Tl to a 10-volt, 10-amp transformer. 
WAGVVL has homebrewed a couple of 
linears with 813s and highly recommends 
them. And I have to admit I’ve always 
liked those great big old WWII tubes, so 
if I ever do another linear it will use them. 
In fact, I already bought some at a recent 
hamfest along with a bunch of sockets. 

Once again, if you have any questions 
or would like more information please 
feel free to contact me by email. Be sure 
to include “HB 600” in your subject line 


so I can find your message in my inbox. 


ER 
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Advertising Information 
Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


| VINTAGE EQUIPMENT ONLY! | 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


% Deadline for March 2013: 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab @cs.com 


FOR SALE: HQIOOC $120, Drake 2B $120, 
NC300 $150, Allied/Trio A2516 $120, 
Allied T150 $100, HP606B Signal 
Generator $40. All working, minor issues. 
RME69, untouched, for restoration, $250. 
Call/email for details. Prefer pickup, will 
ship. David WD6AF, Hayward, CA. 510- 
825-4392 wd6af@sbcglobal.net 

FOR SALE: Hallicrafters SX-88, plays well 
but kind of rough. Needs restoration. Not 
cheap. Bill, VE6BCS, = email: 
shekool @ shaw.ca 
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Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


w Friday, February 22! 


FOR SALE: Hallicrafters HT-45 Mark IIA 
Loudenboomer Amplifier with the Radio 
Industries Inc. PS-2A Power supply and 
needed cable. Excellent Condition. 
$950.00 franklinbaker@mchsi.com. | 
prefer Pick-up in Davenport, lowa 52806 


FOR SALE: Books Magazines and 
Catalogs. 1926 NRI Publications. Some 
Early Sets to Match. Call Howard Felder 
301-320-3028 


FOR SALE: Parting out a Collins 32V-2. 
Let me know your parts needs. Ron, 
ab5wg @satx.rr.com 


FOR SALE: Sideband Engineers model 
SB-33 transceiver, 80-40-20-15 meters 
SSB only, 50 watts output, Collins 
mechanical 2.1khz filter, condition 8.5 
works normally, front panel good(not 
perfect-itis 45 years old!) knobs are good(a 
few hairline cracks) cabinet is a repaint. 
Has SBE VOX-33. $195 plus shipping. 
Ken K8TFD 734-564-0316 
ken.sands @cavtel.net 
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¢ New! EFJ Valiant band-switched overtone software, specifically designed to band- 


switch the correct bands and display the correct overtone! 
¢ Buffer Amplifier drives DX-40, DX-60, Harvey-Wells Bandmaster, HT-40-2NT 
T-60, Valiant land 2, Adventurer, Challenger, Eico and many other tube rigs. 
¢ VFO Based on May 2008 QEX and June 2011 CQ articles 
¢ All Surface-Mount Parts Pre-Installed, 100 kHz to 30 MHz coverage, CAL, RIT, 
and Transmit Offset 
¢ Highly Stable and Accurate with Display and Shaft Encoder Included; Low Phase 
Noise, Flash Memory Storage for Frequency Configurations 
¢ Demonstrated at Dayton and Boxboro 2012! 
See www. WA1FFL.com for articles, ordering and technical information 
James D. Hagerty, WAIFFL, Hagerty Radio Company 
64 Nonquit Lane, Tiverton, RI 02878 
401-624-4739 j.hagerty@att.net 


S 


FOR SALE: Used test-good: 6SN7GT $6, 
6V6GC $6, 12AX7 $8, 5U5GB $3, 6LEGC 
$12, 5Y3GT $6. James Lopaz, 44 S. 
Hawes #T6, Mesa, AZ 85208 602-373- 
4002 


FOR SALE: Heathkit DX-100 front panels. 


FOR SALE: Heath, Knight, Eico & Paco 
test equipment in excellent condition. Also 
commercial units. Art Hogrefe NSFEB, 
arthogrefestatecollege @ verizon.net 3140 
Sheffield Drive, State College, PA, 16801 


FOR SALE: Collins 75A-1, Collins 75A-3 


receivers. Please call for more info. Rudy, 
W2ZIA, 716-937-9279, please be sure to 
leave a message! 


Brandnew, color matched & silk-screened. 
Picture available. $90.00 + shipping. Walt 
Korab, 570-421-8371, w3fnz @ verizon.net 


international radio 


High Performance Crystal and Mechanical Filters for your 
Collins, Drake, and Heath Radios! 


INAAD 2S 


=e il 


PO Box 2110, Aptos CA 95001, USA 
tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 
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FOR SALE: Cathode ray storage tube 
Typotron by Hughes Aircraft Co, 20”L x 5” 
D. Dumont cathode ray tube #5BDPT 
20”L x 5”D. Both of these are beautiful for 
display. 2 Grebe mod C9 radios. Thorola 
Mod 57, 4 tube battery table radio Mfd 
1920s, all original, has 3 doughnut coils, 
beautiful cabinet with 5 01A tubes. 
Pfanstiehl 3 dialer 6 tube battery table 
radio from 1920s, has 01A tubes, beautiful 
condx, all original. Tower sailing ship spkr, 
all orig, ex condx. RCA model 621 TS 
table TV sets in exc cond, see picture of 
this model on page 5 of Oct. 2012 ARC. 
Mfd 1940s, has channel #1. Please make 
offer. Hickok #533A tube checker. Hickok 
#534B tube checker. Hickok #539B tube 
checker, working, has 3 meters. Atwater 
Kent Mod #82 cathedral, all orig, original 
grille cloth. Crosley Mod #150 cathedral, 
all orig. 2 Walton 7 tube Zenith radios. 
Philco #90 cathedral, very nice. Johnson 
Viking Ranger transmitter, looks new. 
WWII Signal Corps frequency meter, 
working and complete. 1000s of tubes. 
100s of radios, very reasonable. Radiola 
Ill w/tubes. Call Bill Kalcik, 608-253-9855, 
Meadow Brook Resort, 1533 River Rd, 
Wisconsin Dells, WI 53965 


ANTIQUE RADIO AUCTION: Feb 16, 
2013. Bid Card $5 with $20 annual 
membership. The First Presbyterian 
Church Grand Street Center 146 N. Grand 
St. Orange, CA. 9:00 AM Preview, 10:00 
AM Auction. More Information: 
antiqueradios.org/events.html or 714-263- 
5547 


FOR SALE/TRADE: RCA Receiving Tube 
Manuals RC15, RC16, RC18, RC19, 
RC20, RC21, RC22, RC23, RC24, RC27, 
RC28. Heathkit, EICO, Collins, RME 
manuals. NI4Q, POB 690098, Orlando, 
FL 32869. 407-351-5536, ni4q@juno.com 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 
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Upgrade Your Receiver with 
Synchronous Detection! 


Make your receiver even better with passband- 
tuning synchronous detection that can minimize 
adjacent-channel interference. Unlike many 
others, it truly fights intelligence-robbing 
selective-fade distortion while staying locked. 

The SE-3 Mk IV easily connects to last 455- 
kHz stage in your receiver. Buffer amp or 
converters for other IF frequencies available. 
Some receivers, such as the R-390A and SP- 
600, have IF outputs for direct connection to 


the SE-3. 


" jugh fidelity SE-@ Synchron 


OFFSET, 


Lock : : 
ANsB gs 


im, AM 
FF Bey. FLUTTER we 


SE-3 Mk IV: $695.00 

Rack version: add $49.00 
Sherwood Engineering, Inc. 
1268 South Ogden Street 
Denver, CO 80210 
303-722-2257 
rob@sherweng.com 
www.sherweng.com 


FOR SALE: Hallicrafters R-274D/SX-73 
with cabinet and BC-1031 panadapter, 
VGC, $1100; Marconi CSR 5A 
communications receiver, VGC, $450; 
National HRO 50T VGC w/6 coils, $350; 
National HRO 60R (large package) VCG; 
Hallicrafters SX-28A, GC, needs 
recapping, $300; RCA CR-88 receiver, 
VGC. Will consider trades for modern 
gear. WANTED Schematic for 1934 
Western Electric 15A police transmitter. 
Gary, K6GLH, 209 286-0931 or 
k6glh @ volcano.net 


FOR SALE: Rare 64 tube, dual Wadley 
Loop, synthesized National WRR-2 
receiver. Hallicrafters SX-62 with big 10- 
inch 600-ohm Hallicrafters speaker. Also 
Hallicrafters SX-71. Chuck Felton, 
KD@ZS, Felton Electronic Design, 1115 
S. Greeley Hwy, Cheyenne, WY 82007 
307-634-5858 feltondesign @ yahoo.com 
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Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. $32.95 
Model AB-1M, (With Voltmeter) .........cceccseeeees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 


PYeUUUU Ee) 
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(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 


your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


Model AB1-M 


Electric Radio Store 


guarantee. 


FOR SALE: Collins S-Line dust covers, 
two-tone Collins gray fabric. Others custom 
made, reasonable prices. 
Robin63 @ comcast.net 


FOR SALE/TRADE: Heathkit and 
KnightKit manuals; Magazines: “CQ” 1945- 
2006, “73” 1960-2003, Ham Radio 1968- 
1987; Handbooks: ARRL, RSGB, Editor's 
and Engineers. NI4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536, 
ni4q @juno.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


720-924-0171 


FOR SALE: West Coast Service Pro: Tx, 
Rx, Modulators, PS overhaul. AM, CW 
tube type only. FCC Commercial License. 
Larry, W6WUH, 707-874-1000, 
CaptL @ Sonic.net 


Test Equipment Repair and Sales: 
Cushman Monitors, HP-410C, HP-410B, 
Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 

FOR SALE: BC-610-I, ready to run, two 


left. $1,300. Pick up only in Mesa, AZ. 
George Portell, 3212 N 


Vintage Style Radio Kits 


Lance Borden, WB5REX 
13911 Kensington Place 
| Houston, TX 77034 


Antique Radio Schematics 


BORDEN RADIO COMPANY 


Phone: (281) 620-6692 
www.xtalman.com 
WB5REX@earthlink.net 


83rd St, Mesa, AZ 480- 
98 6 ~-5, Feige 
w8qbg @ yahoo.com 


CRYSTALS FOR SALE: 
FT-243, HC-6U Drake 
Collins etc.  http:// 
www.af4k.com Brian, 
AF4K, TEL: 321-262-5471 


DRAKE PARTS FOR 
SALE: New spun inlays for 
the B Line or TR4 main 
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knob, $6. Also sell new pointer knobs. 
Alan, KC9YS, 630-879-1132 after 7pm 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, WQ@EAJ, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 138406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 502-893-8724, 
FAX 502-893-9220 
williamperrycompany @insightbb.com 


FOR SALE: Collins S-Line white dial 
transfers, per ER #242, with complete 
instructions, are available for $13.95, 
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& 
Estes Auctions 
Specializing in Vintage Radios 
Complete Auction & Appraisal Service 


ESTES AUCTIONS 
7404 Ryan Road, Medina, Ohio 44256 
Ph: 330-769-4992 @ Toll Free: 888-769-4992 @ Fax: 330-769-4116 
www.estesauctions.com @ Email: estesauctions@aol.com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


i 


postpaid. Contact Shawn Daniels WAQ@IIH, 
335 Bowles Ave., Fenton, Mo., 63026 
636-343-5263 or by e-mail: 
ajd4200 @charter.net 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. Tas Ken, 
www.RadioReprints.com. 


FOR SALE: New Multi-Section Can-Type 
Electrolytic Capacitors. Made to Your 
Specifications. Twist-tab, Stud, or Clamp- 
mount. www.hayseedhamfest.com 
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FOR SALE: Brand New - Freshly Manufactured 


1. Collins Radio 32V-3 Transmitter $750 COLLINS R-390 (A) 


2. R-390A Receiver $750 Plug-In Capacitors 


Manuals available with All equipment. 
Equipment all in Good to Excellent 


"Octal" Style 


Also 51J / R388 


Condition. Details: www.hayseedhamfest.com 
Also for sale, 40 X 80 Ham Shack, Living DRAKE OWNERS: Solid State LED Lamp 
Quarters, Shop, Garage.A retired Ham’s replacements for all 4-line and 7-line 
Paradise in Southern Arizona on 40 equipment. Don, N900, WEB: 
Acres. Awesome Towers and Antennas. www.radiolabworks.com/products or 
Station can be remote controlled via the phone 262-358-0266 
Internet, $360K. SERVICE FOR SALE: R390A repairs & 
Wes Minear - W7UO rebuilding. Bill Riches, WA2DVU, Cape 


May, NJ. 609-465-5005 
bill. riches @verizon.net 


Telephone 520-398-2722 


VMRN Second Annual ART-13 “Round-Up!” 

The Vintage Military Radio Net is 
announcing its second annual ART-13 
“Round-up.” The date is Sunday, April 21, 
2013. The AM frequency will be 3974 kc. 
The time will be 8AM to 9AM PST. 

The object is to check into the Vintage 
Military Radio Net with as many ART-13 or 
ATC transmitters as you can. Last year’s event 
was able to “round-up” nine ART-13 check- 
ins. Let’s see if we can increase that count this year. As a structured roundtable AM net, the 


VMRN net control will call for check-ins at the beginning of the net. Each recognized check- 
in is assigned a number in the rotation. If you don’t remember the call of the station that 
follows you, just use the next higher number. Check-ins will be called for at the end of each 
roundtable session. For the ART-13 “Round-up” you may check-in with different ART -13 
transmitters during each turn in the roundtable. Be sure to tell net control that you are using 
a different ART-13 each time you change transmitters. At the end of the net, the net control 
will total the number of ART-13 transmitters that have checked-in and will announce that 
total to the group. A gold star will be given to any station that is able to check-in with more 


than two ART -13s during the “round-up.” If you don't have an operational ART -13, you 
may still check-in with any other type of transmitter during the “round-up.” Join the fun and 
listen to these fabulous transmitters. 

The Vintage Military Radio Net began in February 2011 as an AM net that would allow 
hams to operate their vintage military radio gear “on the air.” The Sunday morning 75 meter 
propagation is very reliable for communications to all parts of Northern California, Northern 
Nevada, Southern Oregon and Central California areas. The reliable propagation allows many 
participants to test their low power military transmitters on the air successfully and adds to 
the interest and enjoyment of owning, restoring, and operating all types of vintage military 
radio gear. 

For more information contact one of the following Net Control operators: 

Primary Net Control: KODWC - Chuck Cusick - email: k0dwc@checkmateking2.com 

Alternate Net Control: WA7YBS - Henry Rogers - email: w7ybs@att.net 


52 Electric Radio #285 February 2013 


14, 266. 88MH2 USB 


| BD-103 Univer 


Electronic GAIN 
Specialty OFF 10 20 
— 


BBP-1020 


Products 


Broadband HF Preamp 


SINGLE SIDEBAND ADAPTER a 
ESP LSB OFF USB PD-2 


® 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


ELECTRONIC SPECIALTY PRODUCTS 


KK4PK.COM 


DIGITAL READOUTS FOR 
NEARLY ALL VINTAGE 
RCVRS & TRANSCEIVERS 
FT-101 TR4 TS-520 KWM2 


RECEIVER PRE-AMPS 
TO STAGE EXTERNAL 
ANTENNA MOUNTED 
INSIDE VINTAGE RCVRS 


PD-2 SSB ADAPTER 
455KHz & 500KHz IF 
AM SYNC DETECTOR 

DRM DOWN CONVERTER 


FOR SALE: Radio parts and hardware. 
Some are 60 years young! Free flyer, USA 
only. Bigelow Electronics, POB 125, 
Bluffton, OH 45817-0125. Now 55 Years 
in Mail Order! 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, _http:// 
TomsAntiqueRadioRepair.com 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See http://pweb.amerion.com/ 
~w7/avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA _ 98837, 
w7/avk @arrl.net 509-750-7589. 
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MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
kaledp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz@cox.net 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 
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it's nota different radio, just" better; much-bett 
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drives stereo  treadph ones: 


ee 


c6poleL. C minimum phi ase shift for eae y- 
Wetter od erican made, much better visibil 


eon | oral cam 


re eae opera d pricing c call “Chu ck Felten KDOZS 


st drive cometo: 
‘ronic Design 
1115 South Greeley Highway 
Cheyenne, Wyoming 82007 
By appointment only @)) 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com. 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KDOZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. WANTED - 
AN/FRT-24 transmitter parts. Nick KANYW 
navy.radio @ gmail.com 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 
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307-631-5858 — 


seen sivueengenamnlani@¥atiod.com 
web site: www.feltondesign.com 


WANTED: Extra nice Hallicrafters SX-25. 
Frank, lawweek @ earthlink.net 


WANTED: Hammarlund HQ-180 or ‘180A 
clock or no clock, good working condx, 
good to very good cabinet and panel 
original knobs Al D’Amico 37 Baynes Ave 
Buffalo NY 14213 716-435-4975 or 716- 
598-5205 


WANTED; 330 mH inductor, L5, L7 or L10 
from Hammarlund HQ-170 or HQ-180. Art 
Hogrefe, N3FEB, 3140 Sheffield Dr., State 
College, PA, 16801, 
arthogrefestatecollege @ verizon.net 


WANTED: G267A demodulator manual, 
schematic, and information. Unit was made 
by L.T.V. Paul Rehkoph, 340 N Monroe 
hel Montpelier, OH 43543, 
MKRPRROH @ Live.com 419-485-4388 


WANTED: B&W audio phase shift 
networks 350/2Q4. Would like 2 spares 
for my equipment. Don Checkley, phone 
1-204-837-9365 or 354 Woodlawn St, 
Winnipeg, MB Canada R3J 2J1 
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Your Resource for * * Collins Radio * * 


lax 


Vj 
ation 


IZ 


Offering Unparalleled Free as wellas.. 


Exciting Member Benefits 


World Class 


Signal Magazine 


Visit at collinsradio.org & join the fun 


Come see what the excitement is about 


WANTED: Hallicrafters SX-100 S-Meter 
Don Checkley, phone 1-204-837-9365 or 
354 Woodlawn St, Winnipeg, MB Canada 
R3J 2J1 


WANTED: James Millen 75012 audio 
phase shift network for my homebrew 
SSB generator. Don Checkley, phone 1- 
204-837-9365 or 354 Woodlawn St, 
Winnipeg, MB Canada R3J 2J1 


WANTED: National Type K Vernier Dial, 
Johnson 116-260 Vernier Knob. Howard, 


WA7QQI, qqi@centurylink.net 360-674- 
2179 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes The AWA Journal with: 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


y aN 
AWA 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 


Mail check to: AWA Membership, P.0. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 392-3088 http://www.antiquewireless.org 
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WANTED: Weston 271 and 269 meters, 
2mA or less movements, and condition. 
Steve Pazar, W6SSP, 4950 Deerwood 
Drive, Santa Rosa, CA zarco@sonic.net 


WANTED: Manual for Coast Guard 
receiver RC-123 by Federal Telephone 
and Radio Corp. Greg Raven, soapy- 
smith@comcast.net 954-452-0087 


WANTED: New or used driven element 
for a five element Tel-Rex Tri-ban beam. 
Bill, WODCM, 218-386-1654 


WANTED: Harvey-Wells Z-match tuner. 
Dan, W6H, earlgreywdj @ gmail.com 505- 
281-4293 


WANTED: Tektronix 576 curve tracer parts 
or junker. | need the “front porch” with the 
transistor cover. This is the plug-in that 
has semiconductor inputs, and plugs in to 
the 576, lower front. | need the collector 
knobs, 2 each and all the hardware, shafts, 
couplings, back to the floating collector 
box inside the 576. The above two knobs 
controls the collector voltage and collector 
loads for the 576. Need help? call or email 
Al Royce 951-734-0623 If no answer 
please leave msg. or email at 
oscar873 @aol.com 


WANTED: Drake TR-7, working or not, for 
parts. Phil, KBEGU, 616-453-1388 or cell 
616-460-8949 


WANTED: Clegg Zeus transmitter and 
power supply/modulator unit with cable. 
Also Interceptor B receiver. Both in good 
condition. Also need good 4CX250R. Tom, 
K8LZF, russtd@hotmail.com 517-927- 
8323 


WANTED: Technical Material Corporation 
TMC PAL-500 RF deck complete or for 
restoration. PAL-500 parts: TF -180 
filament transformer, PSP-500 LV 
transformer TF-10027, TF-5000 inductor 
Contact Brian Jarman email: 
woodwork @dccnet.com phone:604-591- 
1841 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 
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WANTED: ARRL book “Tune In The World 
with Ham Radio,” 8th edition. Ed Fluhe, 
WA7DAX, 1649 E Stratford Ave, Salt Lake 
City, UT 84106 801-598-9217 


WANTED: HQ-180A for “parting out.” Need 
variable caps, IF cans. Also need BC-221 
or similar with the book. D.C. Fairbrother, 
K1FKW, 1-802-334-5496 or 232 Bigelow 
Bluff RD, Newport VT 05855-9585. All 
Answered. 


WANTED: WWII Japanese military 
transmitters, receivers, accessories. Any 
shape or form. Also, related documents 
and data. Contact ah6cy @ arrl.net or 415- 
713-0369 


WANTED: Your old 50’s and 60’s CQ and 
QST'’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped by UPS............:..cssne- $22.00 
Or on the Internet: 
www.ERmag.com | 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 


bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 


wrist support to fit a man’s hand, with new UV 


resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 8,400 satisfied customers 
around the world.) The EZ Hang comes with a one 
year limited warranty. 


540-286-0176 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


Call Today! 


WANTED: Small black plastic tip for the 
“Trig-Line-Free” lever switch on a HP- 
8601A sweep generator, also main tuning 
knob for same. Anthony Norden, School 
Cottage, 10 School Lane, Watton At Stone, 


Hertfordshire UK SG14_ 3S5SF, 
agwnorden @ aol.co.uk 
WANTED: Early RCA electron 


microscope, finder’s fee paid. Alan Weiner, 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 


many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Meter for parts from a Hickok 
6000A tube tester. Walter lacobelli 2147 
Harmon St Ridgewood Queens, NY 11385 
718-456-1988 


207-286-5483 WBCQ@wbcq.com 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 


~ Series 1 + Disk I 
Ay R.L Drake Co. 
mm 


" 


information can be in one place and you 


won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: SSTR-1, SSTR-4 and SSTR- 
5. Bob, WOYVA, robert @isquare.com; 
703-450-7049 


WANTED: Need a dial lock for Hallicrafters 
R-274D/FRR. Walter lacobelli, 2147 
Harman St, Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: Millen 90281 HV rack mount 
Power Supply. Frank, W4FMS, 
616.881.1618; w4fms @aol.com 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price. Brian Harris 


titles are shipped free. 
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The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 ..............ccesceceees 
Collins 75S-3 and 32S-3............ 
C6llins BO ba beee Bee ee sc 
STIR g tyes A be opp sart an trelyery trent ay 
COLLIS JINW Srile oo cescest conte cccrarnes ode 
GBollins:;/ 5A Hdl isscstecsrseadasssenceaseet 
Collins R=S90 A. acre nscctesantee 
Collins R-390A Addendum...... 
Hammarlund SP-600JX............. 


covaaecteeve 4 hours, $89.95 
ae kd Saas 2 hours, $89.95 
_ FREER Bot 1 hour, $39.95 
Bee oe 1 hour, $39.95 
Bre AR fe 2 hours, $39.95 
Has eh ae 2 hours, $89.95 
yt, 7 hours, $109.95 
Se TR be 2 hours, $49.95 
«ot reb aes 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 


WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 
Via lrana, Valencia, CA 91355. 818-519- 
4419. jstitz @pacbell.net 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
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AQUEOUS 


Antique Radio’s Largest Monthly 
Magazine — 4,000 Subscribers! 
Classifieds - Ads for Parts & Services 
Articles - Auction Prices 
Meet & Flea Market Info. 


Radios, Ham Equip, Telegraph, Hi-Fi 
TV, Books, Art Deco, 40s & 50s Radios 


U.S. Rates: 1 year 
$36 ($48 by 1st Class) 


A.R.C., PO Box 1558 
Port Washington, NY 11050 
Web: www.antiqueradio.com 
Email: arc@antiqueradio.com 
Toll Free: (866) 371-0512 Fax: (516) 883-1077 


PayPal VIS, 


preamplifiers and program amplifiers. Rod, 
W5CZ, rodperala@aol.com 303-324- 
2/25 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: One of my “KN8GCC” QSLs 
from the mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj@core.com 810-659-5404. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389. militaryradio.com 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, manuals 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
Barsema, KC8WBN, 
donaldbarsema @ att.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, PO Box 
215, Craig, MO 64437. 913-634-3863. 


WANTED: Unconverted and unmodified 
Command BC-455 6-9 MHz receiver in 
Original condition with all tubes. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith, FCI 
Allanwood Low, PO Box 1000, White Deer 
PA, 17887 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 
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— ELECTRIC RADIO BACK ISSUES — 


All Electric Radio back issues are either from the original press run or are lithographic 

reprints from the original negatives on archival quality, acid-free paper. Shipping prices 

are for delivery by media mail within the USA. Overseas, please inquire for shipping 

quotes. The on-line search for back articles is at_http://www.radiolabworks.com/ 

ersearch. html 

* Single Issues: $3.85 Each, Postpaid 

¢ 1-Year Sets (Or Any 12 Issues) $39.00 per year + $6.00 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $7.00 S&H 

* Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$20.00 S&H, at least a 56% discount the over single-issue price. 

* For a postpaid 29-page printed back issue index, please send $3. 

* Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 
All of the Collins compendiums are packaged in nice 3-ring binders. 

Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus 
$5.75 S&H. 

Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 

Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's bi- 
ography, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manu- 
facturers. There are historic photographs and diagrams on nearly every page, and color plates with vintage 
AK advertising. ---------------------------n-nn nnn nnn nnn nnn nnn nnn $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. ---------------------n9mn nme nnn $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-----------------$29.95 - 10% - $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets 
and related US-made equipment from 1920 to 1955, by Maurice Siever---------------- $29.95 - 10% = $26.95 


NE Ww! Dangerous Lessons and Guardian Angels: Jay Spivack’s new 295 page book about his ca- 


reer as an airline pilot should appeal to anyone with an avation intrest, or who has flown on a commercial 
airline! 14 chapters and many Vintage PNOTOS............cceceseeseeseessesensenseeneraeeestsseaseressetnereseaessessesesneeaenaens $9.95 
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Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from 
museum collections make this hardback volume an excellent introduction to this new 
no lerm mere. ey titten: by Lindsay Sterlitigess=2--—-e— een eee te mee 


wanna anna nanan an - === === ------------------ $29.95-10% = $26.95 

Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ------------------------------------------------------------------------------------- $24.95 - 10% - $22.25 


NEW! Surviving Technology: Bruce Vaughan’s new book about his early experience in radio, and it’s 


also about building the “Ultiimate” regenerative receiver that’s based on his many successful designe, with 
complete information and schematics!----------------------------------------------------------------- $27.95 - 10% = 24.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good PhotoS.---------------------=----e-ee== 
steieeieleeleieleleleleeelelelaelaelaelael eee ete einai eteetenianieamememmammmmmmmmmmmmmmememmemmmeeeeeeoee $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


advertisements. ------------------------------------------------------- nena nanan nanan nnn n anne enneneee $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
LO $26.95-10% = $24.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
monn manana nnn manana nanan nnn nnn nnn nnn nn nnn nnn nnn nnn nana nana nnn nnn nnnn nena nn nn nnn en ennnnnan= $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day.------..........0..:0. creer eee e nee ne cence cc eecene ene eneee ns $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ---------------------------------------------------------------------------- $29.95-10% = $23.35 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave's 
popular book. 209 pages of great information especially valuable to radio builders.------------------------------------ 
Fenn nnn nanan nena nnn annem enema nana anna nn en ene n ann nnenen en enns $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 
Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 
and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenship.----------------------------------------------------------------- $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $4.50 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $9.75 S&H 

Set of 15: $17.25 + $10.25 S&H 

Set of 20: $23.00 + $10.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED Meter cover or complete meter __ link). 1 each TVL type coil for 40m, 20m, 
for SX-100. The meter from an SX-96 or 10m (500W 4-pin jack bar) Please only 
SX-99 will also fit. Call evenings at 607- coils in good condition. Dennis, 952-898- 
754-2848 before 8PM eastern time. Leave 1082, KOeoo @arrl.net 

message and | will return your call, or 
email wa2ejt59 @stny.rr.com Thank you. 
Joe Long WA2EJT 


WANTED: McMurdo-Silver Coils, 5 Pin, N ATION AL 
1”H X 1 3/8”D, Marked 125-XX. William 2 \ | a5 Ni Paw law 


Ross W9WR, 300 Oxford Rd., Kenilworth, 
Le 60043, 847-251-7447, 
william.ross @ comcast.net 


WANTED: I need the following B&W plug- 
in coils to complete a rare transmitter I’m 
restoring: 2 each MEL type coils for 160m, 
80m, 40m, 20m, 10m. (5-pin plug end 
link). 1 each JVL type coil for 160m, 40m, 


20m, 10m. (5-pin plug center movable 
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Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 
air. 

Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 
question via email or telephone. 

Please visit our web page, http:// 


www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product | 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 


SAMs Te > | at our special introductory price and make 
SAYS SAIER Sing S your 100V look as great as it sounds! 
: Contact: Nick Tusa, K5EF 
Telephone: 985-249-6467 
Fax: 985-249-6468 


SURVIVING Surviving Technology 
TECHNOLOGY By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q) many 
popular articles in Electric Radio over 
the years. Surviving Technology is a| 
chronicle of Bruce Vaughan’s lifetime | 
of experience in radio and is a finely 
produced presentation with excellent 
illustrations and schematics. The book 
is 8-1/2" x 11" andis printed on coated, 
glossy, medium-weight paper stock. 
In 7 detailed chapters, Bruce gives you 
a blow-by-blow description, including 
schematics, of all the secrets needed to 
build a successful regenerative receiver. 
The “Ultimate” is amazingly straight- 
forward, stoutly built, and Bruce pro- 
vides all the details to successfully build 
your own based on his 60 years experi- 
ence. 


Available from the Electric Radio Bookstore, see page 61 for ordering information! 
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119 E. George St 
Batesville, IN 47006 
USA 


Manuals 


Order on-line at: 


e are your 1-s 
www.w7fg.com We are your 1-stop source 


for radio, test equipment, 


Send your questions to: and audio manuals 
sales@w7fg.com 


Order by phone: 
(812) 932-3417 


800-807-6146 US only 


customer satisfaction guaranteed! 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era’’). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $17.00 delivered, $18.00 for XXL. 
(Medium Available by Special Order) 


NATIONAL RF, INC. 


Dial Scales se Plug-In Coil Forms 


The perfect finishing touch for Digital Display New-Manufacture 


plugin coil forms on 
A quality digital a 8-pin octal base, 
frequency readout for ERI review in 3-09 
vintage equipment! 
www.NationalRF.com 
858-565-1319 Hundreds of rare tubes 7969 Engineer Rd, #102 
FAX 858-571-5909 Call us for details! San Diego, CA 92111 


your homebrew projects, 
available in 6:1, 7:1, and 8:1 
ratios! 
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Subscription Information 


Published Monthly 

Rates within the US: 

Ist Class Rate: $45 (mailed in envelope) 
Periodicals Rate: $34 


Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $75 
Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
FAX: 303-838-3665 


email: Ray@ERmag.com or  ieditor2@indra.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


PERIODICAL 


Address Service Requested 


WS9ADJ 01/14 
James Beyer 

6213 Countryside Lane 
Madison WI 53705-1025 


